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Don’t Miss These Features 


F YOU are one of 60,000 readers 

who followed John and Mary 

Newlywed through their home- 
making troubles in our great $10,000 
‘““What’s Wrong” Picture Contest, 
you will be glad to know that we are 
presenting this fascinating young 
couple in a brand new contest, be- 
ginning with next month’s issue. 
You’re sure to find this new contest 
fully as entertaining and as helpful as 
the last one. One thousand dollars 
each month in cash prizes. Turn to 
page 30 and read about it. 

* * * 


HE most valuable thing in the 

world is your mind; but did you 
ever stop to find out just how valuable 
it is, how it works, and what it will do 
for you? On page 14, and on the cov- 
er of this issue, are a number of stan- 
dard psychological tests used by ex- 
perts in vocational guidance as a yard- 
stick to fit men into the right jobs. It 
will pay you well to try these tests on 
yourself. You will find them not only 





Measuring the rate of air flow in a coal mine— 
one of the safety measures described on page 16 


. HAT about oil as a household 

fuel?’ * Probably every one of 
us who has been caught by the coal 
shortage has been asking this question. 
Is oil just as cheap as coal? Will it 


On page 26 an expert gives you the 


definite answers in terms you can 
read at a glance. He tells you just 


what you want to know about this 7 


important subject. 
* #k * 


N THE depths of the earth, David 
Jones, miner, has been digging 
coal for 50 years. There, where sun- 
light never penetrates and where fresh 
air is drawn in by pumps, he has found 
romance and adventure aplenty. On 
page 16 you will read of some of 
his interesting experiences as a coal 
miner. You also will learn of some of 
the remarkable things science is doing 
to safeguard the lives of the men who 
work at the bottom of the shaft. 


* * * 


N EVERY page of our Radio 
Department, beginning on page 
62, there’s something of interest to 
the radio fan. Whether you build 
your own set or buy one ready made, 
you will find here expert ideas and 


entertaining, but stimulating and heat our homes just as well? Whatis suggestions that you can use to ad- 
profitable. the comparative cost of installation? vantage. 
a . * . 
And 200 Other Articles and Pictures, including— 
Page Page Page 

Popular Science Institute of Standards........ 6 He Made the Movies Possible................ 42 Some Strange Occupations.........ceeceeeeee 33 
Rope vour Ming Vong... . <0: kbewsssceses 9 When the Cruel Ocean Takes Its Toll......... 43 A Motor-Coach Workbench..........ccceeces 34 
New Wasp Planes Spit Death............000. 11 A Machine for Upholstering.................. 44 Saw Cote Logs Uke tiam 2... 5 oe oc). odecce ce cowiel 54 
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By Houdini PB Se 6 ee ee ee eee 48 A Ray that Penetrates Metal..............-» 0 
it May Pay You to Buin Oil... s.ccccecocees 26 New Printing Machine for Photographers...... 49 New Dials for Your Radio... ...<. 2.2.5 0.sshe 6 
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| Look about your home! 





POPULAR SCIENCE MONTHLY 


See how easily Upson Board would cover cracked, 
ugly plaster....replace falling ceilings... .insulate 
attic or garage....add closet space... .partitions. ... 
help you with dozens of useful household articles. 















Do you like to build 
things? You'll be sur- 
prised how easily you 
can use Upson 

to make waste-bas- 
kets, table tops, cabi- 
Nets, and dozens 
other useful articles. 





For bathrooms and 
kitchens. ‘““The Upson 
Fibre-Tile wainscot- 
ing in our bathroom 
looks like the porce- 
lain tub and fixtures.” 

. W. B., New Hart- 

N. Y. 


Upson Board is three products in one 


For ceilings—there is nothing better at any 
price. It is not dangerously heavy like plaster 
orplaster-filled boards. Itsavesrepairs—willnot 
crack. Tests prove it harder, stiffer, stronger. 


For insulating—laboratory tests prove Upson 
Board 10% better than plaster twice as thick. 
Its use adds comfort—saves fuel—enhances 
investment. 


Forsheathing—UpsonBoardstiffenstheframe- 
work—adds warmth—and isless costly toapply. 
Laboratory tests prove Upson Board 25% to 
200% stronger than ordinary sheathings. 


Upson Board can be applied in one-third the 
time of plaster, without irritating muss or dirt. 


Once up it is easily kept clean with a damp cloth.. 


And properly applied, it should never warp. 
Mail the coupon for helpful blue-prints. 














Upson Fibre - Tile 
comes in big panels 
that apply right over 
old wainscoting in 
bathroom or kitchen. 
When enameled it 
looks and wears like 
ceramic tile—at one- 
tenth the cost. 














When your plas- 
ter ceilings crack 
or fall — nothing 
better than Up- 
son Board at any 
price. It won’t 
crack. 
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For insulating. “Ex- 

tremely cool in sum- 

mertime and comfort- 

ably warm in winter.” 

cs F. C., Waldboro, 
ec. 


UPSOK-3OARD 


Look for the famous blue-center 


An Upsonized living room. 
Upson Board may be fin- 
ished in any of dozens of 
distinctive period paneling 
schemes. 








The Upson Company 
227 Upson Poiat 
Lockport, N. Y. 


Enclosed find ten cents 

for finished samples of 

Upson Board and Upson 

Fibre-Tile and for blue 

print for-........ SPOS SA 
type of room 





~ for WALLS: CEILINGS -- SHEATHING -- INSULATION 











© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Opp ortunity Knocks 
104 ‘Times 


in this issue of Popular Science Monthly! 


"Tueres an old saying that “Opportunity knocks only once.” But it’s no longer 
true! In this issue of POPULAR SCIENCE MONTHLY, Opportunity knocks at your 
door, not once, but 104 times! Turn to pages 118 to 154—our new section of 
“Money-Making Opportunities”—and prove it for yourself. 


For your convenience, we have 
taken all the advertisements of 
courses of training, residence schools, 
sales agencies, technical books, pat- 
ent attorneys, and ads of a similar 
nature, and grouped them in this one 
section. It’s a section every ambitious 
man, every man who wants to in- 
crease his earning power, should 
read! 

No matter what kind of work you 
may wish to do, you'll find it rep- 
resented in these 37 pages of 
“Money-Making Opportunities.” 

If you enjoy meeting and talking 
with people, you’ll be interested in 
the announcements of salesmanship 
training. If you have a liking for 
things electrical and mechanical 
you will want to read the ads of 
home-study and residence schools 
and technical books, teaching elec- 
tricity, automotive work, and other 
professions and trades of this kind. 
If you want to rise high in the 
business world, the courses in ac- 
counting, business principles and ad- 
ministration, will appeal to you. 

But remember—merely reading 
these ads won’t get you anywhere. 
You must act! Choose the training 
that attracts you most, and clip the 
coupon or coupons for full particu- 
lars. Get all the facts about your 
chosen field. Learn what others have 
done. Learn what training will 
do for you. Then you will be in a 
position to decide which course will 
help you most, and through that 
course, you can fit yourself for bigger 
pay and a brighter future! 


s 














$100 in 


CASH PRIZES 


For the best letter of 150 
words or less answering 
the question— 


‘What advertisement in 
the ‘Money- Making 
Opportunities’ Section 
interests you most 
—and why?’’ 


we will pay on March 
10th, the following— 


CASH PRIZES 


First Prize $50.00 
Second Prize 25.00- 
Third Prize 10.00 
Fifteen Prizes — 

of $1.00 Each 15.00 


.First read every advertisement 
in the Money-Making Oppor- 
tunities Section on pages 118 to 
154. Pick out the one that in- 
terests you most and then write 
a letter—not exceeding 150 words 
—telling us why you find the 
advertisement you have selected 
the most interesting. 

Entries for the contest will 
close on February Ist. The prize 
winners and their letters will be 
published in the April issue of 
PopuULAR SCIENCE MONTHLY. 


Address your letter to 
Contest Editor 
MONEY-MAKING OPPORTUNITIES 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York 

















How POPULAR SCIENCE 
Helps You Win Success 


The ‘“Money-Making Opportuni- 


ties’? Section of PopuLar Science | 


is the meeting place for those who 
need training and those who are 
experts in giving it. 

Every advertisement in this sec- 
tion is a real opportunity—an oppor- 
tunity to make more money, to step 
out of your “‘blind-alley”’ job. Re- 
member as you look through these 
pages that thousands and thousands 
of readers have found their~ oppor- 
tunity in ads just like these. Hun- 
dreds more will cash in on the oppor- 
tunities that are being offered this 
month. Why shouldn’t you be one 
of them? 


This issue of PopuLar SCIENCE 
can be just the means of passing 
an idle hour—or it can be the open 
door to success. Which will it be for 
you? 

Don’t be robbed of success because 
you lack the proper training, or be- 
cause you failed to take advantage 
of the opportunities offered you. 
Surely, among the 104 “‘ Money-Mak- 
ing Opportunities” in this magazine, 
you will be able to find just the right 
one for yourself. 

Turn now to pages 118 to 154, and 
spend the next hour looking over 
these opportunities and deciding on 
your future career. It will be the 
most profitable hour you evef 
spent! 


Your Opportunity is NOW! [*e* 
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The Kolster Eight pictured above is one.of 
five beautiful models, of which there are two 
Eights and three Sixes. Each is housed in a 
cabinet of rare charm, designed by leading 
authorities. A Kolster is a pleasure to the 







iy 
E eye as well as to the ear. e 
ig iS 
1 § 5 
ot : 
cA Parade of Stations | 
se | Onestationafteranother parades by d 
e- |} as you turn the Kolster regulator. i 
ge} No meaningless combination of 
wu. § fumbers, but the actual names of 
k- the stations. ( 
¥, Whatever is on the air comes in 
easily, perfectly. : 
nd 
yet 
on 
the 
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Radio That Charms Both Ear 


and Eye 


Kolster Radio brings a new and 
rare combination of perfected 
reproduction and fine cabinet 
work. F. A. Kolster and Elsie 
de Wolfe collaborate. 


— RADIO owes its hidden magic to 
the many achievements of F. A. Kolster, the 
noted scientist. 


His accomplishments in tonal perfection are the 
sensation of the radio world. 


Kolster Radio owes its exterior charm to Miss 
Elsie de Wolfe, the world’s foremost authority on 
furniture and related decorations. 


Her masterly knowledge brings to every home 
possessing a Kolster a piece of furniture of har- 
monious beauty. 


Thus the F. T. C. Organization, pioneers in 
radio development, gives the public the very ul- 
timate in radio enjoyment. 

A set which delights the’eye as well as the ear! 


A set so simple to operate! No dials. Just turn 
from one station to another by name. 


A single control. No charting of complicated 
numbers. 


Full, rich, natural reproduction. Amazing clarity. 
The hitherto “Lost Chords” now developed—rich, 
clear. 


All the delicate shadings, the individuality of 
musician or speaker—actuality! 


No muffling. No interference. No exaggerations 
or repressions. 


A Kolster neither adds to nor subtracts from 
broadcasting. 


Vivid. Lifelike. A surprising thrill awaits you. 


Hear this final-type radio in your own home or 
at a Kolster dealer's shop. 


Learn how Kolster Radio differs from anything 
you've heard or seen before. 


Then, like others of discrimination, you'll ap- 
preciate the efforts of the F. T. C. Organization in 
giving you the genius of F. A. Kolster, Elsie de 
Wolfe and other authorities. De luxe radio at every- 
day prices. 


FEDERAL TELEGRAPH COMPANY 
(of California) 


Woolworth Building, New York City 


iKOLSTER RADIO 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Confronted by many 
makes of radio sets, the 
Prospective purchaser 
is at a loss. The Popular 
Science Institute’s List of 
Approved Products will 

help you to buy wisely 


e Bh hale 
ore i ta 
A 









The Answer to 


“WHICH RADIO SET 


Ss 


SHALL I BUY?” 


" UYING a radio set is like picking 
a second-hand car—you don’t 
know what you are getting!” 

Unfortunately, there is a lot of truth in 

this statement, which was overheard re- 

cently by a member of the Popular Science 

Institute staff. 

Two passengers on a commuters’ train 
to New York were engaged in a discus- 
sion of the difficulties and pitfalls involved 
in purchasing a radio receiving set. Both 
had sets that were giving only fair service; 
both knew just enough about radio to 
know they wanted thoroughly efficient 
receivers when they made their second 
purchase. Neither knew how to go about 
getting what was wanted. 

The member of the Institute who was 
“listening in” on this conversation had 
difficulty in overcoming the desire to pre- 
sent the two fellow commuters with copies 
of the List of Approved Products of the 
Popular Science Institute of Standards. 
It would have been a kind act. For, 
with this list as a guide, the two prospec- 
tive purchasers could not have gone wrong 
in making their selection of radio appa- 
ratus. 

This directory of approved equipment 
contains only the listing of those products 
that have passed rigid laboratory and 
practical tests made by the Popular 
Science Institute’s staff of expert radio 
engineers. These tests are conducted in 
the Sage Research Laboratories at New 
York University, under the direction of 
Professor Collins P. Bliss. Besides being 
Director of the Poputar Science In- 
STITUTE of Standards, Professor Bliss is 
Head of the Department of Mechanical 


Engineering and Director of Testing 
Laboratories at New York University. 

“Just what do you do to determine 
whether a set is good or not?” a ques- 
tion the Institute often is asked. Lack 
of space and the necessity of going into 
technicalities prevent us from giving a full 
description here. However, an idea of the 
thorough and exact nature of these tests 
can be gleaned from the following de- 
scription of part of the tests. 

In the first place, the receiver is sub- 
jected to four major laboratory tests. By 
these tests the following points are scien- 
tifically determined: 





® © ® 
POPULAR SCIENCE 
Monthly: 


Guarantee 


The above seal on an advertisement 
indicates that the products referred 
to have been approved after test by 
the Popular Science Institute of 
Standards. 

Popular Science monthly guaran- 
tees every article of merchandise 
advertised initscolumns. Readers 
who buy products advertised in 
Popular Science Monthly may ex- 
pect that these products will give 
absolute satisfaction under normal 
and proper use. Our readers in 
buying these products are guaran- 
teed this satisfaction by Popular 
Science Monthly. 

THE PUBLISHERS. 































1. Effective tuning range of the receiver | 
2. Oscillating range of the receiver 
3. Plate and filament circuit currents 
4. Sensitivity and selectivity 
Quantitative measurements at thre 
standard wave lengths of the “‘ apparent” 
sensitivity and selectivity of the receiver 
under test are obtained by impressing Sy 
upon the aerial a completely modulated 
signal from a local oscillator that is ad- 
justed to a standard radiation. 
The total output signal intensities for 
the various test conditions are measured 
on a thermo-millimeter connected with 
the set output terminals through a special 
output transformer. The primary impe- 
dance of this transformer at modulating 
frequency is equivalent to that of a stan- 
dard speaker. 
Then there are tests to determine the 
ease and stability of operation, the qual- 
ity of reproduction of the receiver, etc. 
The results of all these tests are weighed 
carefully and are the basis for the l- 
stitute’s approval or disapproval. 
The two commuters, who had the pick 
of New York’s great radio stores and did 
not know which set to choose, could 
have solved their problem by using the 
Popular Science Institute of Standards 
list of “blue ribbon” equipment as 4 
buying guide. There are many others who 
are in a similar predicament and who wil 
want to take advantage of the Institute's 
service. Inquiries and requests for the 
List of Approved Products should be 
addressed to Poputar Science Inst! 
TUTE, 250 Fourth Ave., New York City. 


RBA SERRE 








Send for Approved Tool and Radio List 
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give your radio set 
more power 

_. with one new 

Radiotron— 


Drive a car uphill beyond its power 

—and the motor knocks. Drive a 

radio set beyond its power—and the 

last tube chokes. But change one 

single tube in the set—and you have 
“the power you need for greater volume 
‘and finer tone. 


The new RCA power tubes add 
about fifty per cent greater efficiency 
‘to any radio set. They cost but $2.50, 
and need only an inexpensive adapter 
--and a little extra current. Change the 
tube of the last audio stage to a new 
power tube, as any dealer will show 
‘-you—and in ten minutes you have a 






































ie new set. 
noeenen _. RADIOTRON UX-112. RADIOTRON UX-120° 
. : The new storage battery The new dry battery 
$6.50 t power Radiotron UX-112 ~ power Radiotron UX-120 
y ae may be used in sets that | _—_‘may be used in sets that 
th rf mn use Radiotron UV-201-A. use Radiotron UV-199. 
e “s \ aA : : : 
ual- ood =e : if 
ec Bi. eo Bi Ae : mS 
hel F ~ _ 
Ih- \ f 
pick pairs 
did § t .% You would not use any but a Mazda lamp 
ould , - in your lighting circuit. Why use any butan 
r the ( CER RCA Radiotron in your radio set? They are 
ards’ fre made by the same skilled workers, backed by _— 
as a the same research laboratories. But the Ra- : 
; who diotron is far more delicate to make. 
) will : - RADIOTRON 
sute’s bE “he UX-120 
r the q ; é $2.50 
d be & & 5 ee 
NSTI- : : 
City. RADIO CORPORATION OF AMERICA -- NEW YORK . CHICAGO . SAN FRANCISCO 
» List i aint — . “ 
—— | 1 


MADE BY THE MAKERS OF RADIOLAS | 


© This seal on a radio or tool advertisement signifies the approval of the INST ITUTE OF STANDARDS. See page 6. 








“You have been one of the 
many who use ‘B’ batteries 
that are too small in capacity 
for their receivers. That is not 
economical. It makes you buy 
‘B’ batteries twice as often as 
necessary. Fit the right size 
Evereadys to your set and add 
a ‘C’ battery,* if you haven’t 
one, and you'll get the maxi- 
mum of service at the mini- 
mum of cost.”’ 

The life of your Eveready 
“B”’ Battery depends on its 
capacity in relation to your 
set and how much you listen 
in. We know, through a care- 
ful investigation, that the aver- 
age year-round use of a set is 





*Note: In addition to the increased life 
which an Eveready “‘C” Battery gives to 
your “B”’ batteries, it will add a quality 
of reception unobtainable without it. 
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| * These Eveready Batteries are the correct “Ny 
size for your set. With average use they will last 


you a year or longer” 


two hours a day. Taking that 
average we have proved over 
and over that on sets of one to 
three tubes the No. 772 Ever- 
eady “‘B”’ Battery used with a 


“C”’ battery will last a year or 


longer. On sets of four and 
five tubes, the larger Heavy 
Duty Eveready Batteries used. 
with a “C”’ battery will last 
eight months or more. 

Here is the secret of the 
“B” battery satisfaction and 
economy; 





LEeFT-E veready 
Layer bilt‘‘B’’ Bat- 
tery No. 486, 45 
volts, formazimum 
economy on four, 
five or more tubes. 
RiGgut—Eveready 
DryCell Radio‘‘ A”? 
Battery, 1 ¥% volts. 
The battery built 
especially for dry 
cell tubes. 














With sets of from 1 to 3 tubes, 
use Eveready No. 772. 

With sets of 4 or more tubes, 
use etther of the Heavy Duty 
Batteries, No. 770, or the even 
longer-lived Eveready Layerbilt 
No. 486. 

We have prepared for your 
individual use a new booklet, 
‘Choosing and Using the Right 
Radio Batteries,’’ which we 
will be glad to send you upon 
request. This booklet also tells 
about the proper battery equip- 
ment for use with the new 
power tubes. 

Manufactured and guaranteed by 
NATIONAL CARBON CO., INC. 
New York San Francisco 


Canadian National Carbon Co., Limited 
Toronto, Ontario 


EVEREADY HOUR 
EVERY TUESDAY AT 9P.M. 


Eastern Standard Time 
For real radio enjoyment tune in the “Eveready 
roup.”’ Broadcast through stations— f 
WwEAF-New York wri-Philadelphia wsat—Cincinnals 
WJAR-Providence WGR-Buffalo ww)-Detrotwt 
WEEI—Boston WCAE-Pittsburgh woc-Davenport 
wtaG-Worcester WEAR-Cleveland Ksp-St. Lous 
wcco-—Minneapolis, St. Paul woGNn-Chicago 








© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Keep Your Mind Young 


AN EDITORIAL 


HE father, smug and satisfied, 
was speaking. The son, ani- 


mated and imaginative, lis- . 


tened attentively. About us was the 
noonday clatter of a big restaurant. 

“And you believe you can can the 
heat of the sun? Absurd! Why, you 
are only twenty-one years old and 
experts haven't been able to do it!”’ 

My friend has the wrong attitude. 
His intolerance is cheating his boy 
of a rightful share of that youth- 
ful vision of achievement that is the 
hope of the world’s future. 

People, including experts, once said 
it was absurd to try to can the human 
voice. Yet Edison, in his twenties, 
invented the phonograph. Some day 
some one will can the sun’s heat. It 
may be my friend’s son. It may be 
your son. And it may be my son. 


ACK in my office that father read 
the story of Alexander Graham 
Bell as it appears 1n this issue. At 28, 
Bell, a teacher of the deaf, invented 
the telephone. Experts, unableto keep 
their minds young, had called his 
idea, “‘nonsense.”’ 
Together we looked up the story of 
a millhand of 26, Elias Howe by name. 
Experts told him that there was only 
one place to put the eye of a needle— 
at the end opposite the point. Howe 
put it at the other end. The result is 
the sewing machine. 
An expert is one who has a thor- 
ough knowledge of the accepted way 
of doing a thing. And sometimes rou- 
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tine blinds people to possibilities. 
Impetuous youth, unhampered by tra- 
dition, knows no such restraint. 


T 24, Watt demonstrated the 

steam engine. McCormick at 21 

gave us the reaper. Einstein at 26 pro- 

pounded his theory: Pullman invented 

the sleeping-car at 27, and Whitney 

the cotton gin at 28. These were just 
a few of the names we mentioned. 

The courage of youth carried these 
men to success over ice too thin for 
intolerant experts. Fearless of ridi- 
cule, they sought new and untraveled 
paths. Youth has always been the 
adventurer and the pioneer. 

Resistance of that which is new 
means the loss of elasticity and recep- 
tivity. It means that imagination, 
without which there can be no ac- 
complishment, is dead. 

All of this, and more, I said to my 
friend. For he is stifling something 
divine the Creator put into his boy. 
But as he left me he just smiled a 
satisfied smile and said: 


. AYBE so, maybe so. But sup- 


pose he doescan the sun's heat. 

How many want a sun engine when 
they can get a steam or a gas engine?’ 
And I thought of the British Gov- 
ernment’s reply, in 1823, to an appli- 
cation fora test ofanelectric telegraph. 
“Telegraphs of any kind,”’ it ran, 
“tare wholly unnecessary. None other 
than the semaphores now in use will 


ever be needed.’’—S. N. B. 


———— 
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Grebe 


Binocular Coils 
Reg. U.S. Pat. Off. 


and 


Low-wave 
Extension 
Circuits 


550 
meters meters meters 


The high-wave reception range of the Grebe 
dial (B)—from 550 down to 240 meters— 
equals the practical tuning range of the 
usual receiver. The low-wave range of the 
Grebe dial (A) provides additional recep- 
tion down to 150 meters. 








“Take the lead and 

set an example of dili- 

gent toil.” 
—Confucius 







Much toil and great diligence have made 
the Synchrophase worthy of first rank in 


tadio receivers. 
Piodoc Har 
























mitation 


—the Sincerest Flattery 


frequency) Condensers. 


These Grebe developments have now been 


adopted on a number of other receivers. 


This year Grebe has devised the Low-Wave . 
Extension Circuits, ‘“‘Colortone,’’ and Flexible 
Unit Control. It will be interesting to see how 


soon these, too, are added to other sets. 


In buying a Grebe Synchrophase now, you will 
have. advances in radio: construction, such as 
other receivers will probably show next season. 


_ Ask your dealer to demonstrate 
all these Grebe developments. 


A. H. Grebe & Ca; Inc.,; 109 W. 57th St., New York 


- Factory: Richmond Hill, N. Y. 


Western Branch: 443 So. San Pedro St., Los Angeles, Cal. 


“This company ess and operutes 
stations WAHG and WBOQ; also 
low-wave rebroadcasting stations, 


The Synchrophase is also sup- - 
plied with battery base. 


i oe year Grebe developed the fieldless 
Binocular Coils and S-L-F (straight line 





TRAOE MARK 


All Grebe ap- 
paratusiscov- 
ered by pat- % 
ents granted fae; 
and pending. 








© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 6. 
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New Wasp-Planes Look Like 
Toys, but Spit Death 


Army airmen practise for combat with miniature machines and floating tar- 
gets—How an aerial sharpshooter can bring down every one of a flock 
of birds—1000 bullets a minute fired through the whirling blades 
of a propeller—A remarkable story of our deadliest air engines 


By Corley Mc Darment 


SHORT time ago, people who 
live near the salt water district 
of the Virginia peninsula be- 
tween the York and the James 

rivers heard an unusual sound in the sky. 
They were accustomed to hearing the noise 
of airplanes. The Army, Navy, and Ma- 
rine corps all have had flying fields in that 
vicinity. But this noise was different. 

Up in the sky a swarm of tiny yellow 
machines were seen darting about with 
incredible speed. “And the racket they 
made,” said a fisherman later, “was 
awful—made you feel creepy, like some- 
thing terrible was coming on. They near- 
ly jarred your teeth out when they went 
directly overhead.” 

It was the First 


near Back Bay. As it gained speed under 
full throttle, the hum of the motor arose 
to a deafening bombardment; the wires 
screamed shrilly. ‘Then, as the machine 
approached the ground, there issued from 
it suddenly a steady rattle of machine-gun 
fire. The plane dived to within 50 feet of 
the ground, then turned its nose upward 
and climbed almost back to the clouds on 
the propeller. Following this first plane, 
came the second, the third, fourth, and 
the others, each performing exactly the 
same maneuvers. 

Reforming their “ranks” just beneath 
the clouds, the planes assumed a V forma- 
tion like a flock of wild geese, and cruised 


about in various evolutions for a few 
minutes. Presently, from the flying field, 


a larger plane of the observation type 


flew diagonally across the path of the 
formation until it was between the small 


planes and the open water of Back Bay. 
From behind this large plane a little white 


object suddenly moved out in a straight 
line. It crept back without losing altitude 
until it hung at about 2000 feet. Then it 
followed the big machine across the sky. 

When the little white object began to 
move toward the big plane, the formation 
of pursuit planes broke from its V and 
assumed a single file that resembled a 
huge snake. The leading plane shot 
toward the white 
speck, and the loud, 





Pursuit Group of the 
Army Air Service in- 
dulging in gunnery 
practice while on its 
way from New York 
to its home station in 
Michigan via Wash- 
ington, D. C. 

And the peninsula 
folks saw and heard 
more astounding 
things a few days 
after the wee ma- 
chines made their ap- 
pearance. They saw, 
for example, a little 
group of these tiny 
planes, that roared so 
loudly, one morning 
sweep upward in a 
steep spiral, like a 
bedspring, until they 

ame mere specks 
among the wisps of 
broken clouds. No- 

y there ever had 
Seen airplanes climb 
so fast or so far. 


When they reached 





quick bark of a ma- 
chine gun again rent 
the air. 

Straight at its mov- 
ing target darted the 
little plane. Just as 
they appeared about 
to collide, the machine 
gun fire died, the 
plane slackened speed 
and performed a loop 
around the target. 
Facing the white 
speck again, the pilot 
resumed his machine 
gun fire. 

When the plane 
and target seemed 
about to meet this 
time, the former made 
a short dive and ap- 
peared about to make 
another loop. In- 
stead of completing 
this maneuverthough, 
it made a quick flip 
while on its back, 
turning right side up. 

This little “stunt,” 








the clouds, the planes 
began to string out. 
One started a dive 
toward the marshes 


A Floating Target for Swiftly Flying Marksmen 


An army biplane towing an aerial target for machine gunners of pursuit planes. 
such a target, floating some 400 feet at the rear of the plane, cannot duplicate the condi- 
tions of actual combat, it does provide valuable means for practice to the aerial marksmen 





the “Immelmann 
turn,” had changed 
the direction of the 
plane and left it higher 


ll 


While 


12 


than it was before. From this higher 
altitude, the pursuit machine made a 
sideward dive and as it shot past the tar- 
get, it let out several bursts of machine 
gun fire. From the lower altitude, the 
attacker banked vertically around on the 
point of one wing, straightened out, and 
once more started upward at a steep angle, 
firing as it climbed. 

One at a time the other planes went 
through practically the same maneuvers. 
Then they reassumed a V formation and 
went streaking across the sky in 
the direction of the airdrome. The 
target was wound in, and the 
plane that carried it also started 
toward the flying field. 


O OBSERVERS, the per- 

formance was just a show. 
To the aerial actors who put on 
this and other similar perform-@ 
ances, though, such maneuvers 
have a grim significance. For these 
men are practising against the day 
when they may be called into 
action at a few hours’ notice and 
compelled to engage in actual 
combat with enemy aircraft that 
swarm toward American shores 
laden with bombs of explosives, 
poison gas, and liquid fire. 

Very different would this actual 
fighting be from shooting at a 
white rag towed lazily across an 
evening sky. But in this kind of 
practice “live” targets obviously 
cannot be used. The towed tar- 
get, at least, offers something to 
shoot at, something to dive at and 
maneuver against. For the aerial 
marksmen it is quite as useful as is 
conventional target practice for 
soldiers of the ground forces. For it 
affords practice that supplies the skill 
needed for actual combat. 

The pursuit air fighter, however, must 
acquire a much finer skill than his brother 
combatant upon the ground. The airman 
must turn his whole airplane to use his 
machine guns, for these shoot through the 
blade of the propeller. But so mobile are 
the latest type of pursuit planes that 
turning and aiming the craft is scarcely 
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more difficult than swinging a rifle or 
shotgun from the shoulder. In the words 
of one pursuit pilot: 

* All you have to do to loop her is just 
think about it.” 

The air fighter must be able to shoot 
while standing upon his head, hurtling 
through a barrel roll, or loop, diving, or 
standing upon his tail. 

“Standing upon the tail” is the way 
aviators express the position of a plane 
that is pulled up almost straight and 





The Wing Gun of a Sky Dreadnaught 


In striking contrast to the wasplike pursuit planes described 
in this article, there are being developed great dreadnaughts 
of the sky capable of tremendous destruction in time of war. 
This picture shows how a machine gun is mounted on the wing 
of one of these giant planes. Note the cockpit for the gunner 


hangs upon the propeller while a stream 
of bullets is poured upward into an ene- 
my. This was a favorite method of attack 
during the last days of the Great War. 
There is an area directly beneath pursuit 
planes which the pilot cannot see and his 
enemies seek to creep into this space and 
unload a drum of straight and incendiary 
bullets into the gasoline tank. 

When the airplane was used first as a 
weapon of war, the machine guns were 











Ninety-Seven 
Rounds 


The ammunition drum 








The Target Glider—A Lively Mark for Gunners ttt 


A target glider on the top wing of a carrier plane. Released from 
a high altitude it provides a lively mark for pursuit aviators as it 
rapidly glides, spins, or does a “falling leaf’? toward the ground 


of an aerial machine 
It holds 97 


rounds. Bullets are 


fired through the air- 
plane propeller with 
which the gun is timed 


i. | 
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shot at random through the blades of the 
propeller, which were protected by heavy 
strips of metal to deflect the bullets. 
This method was unsatisfactory gener- 
ally. It necessitated turning the propeller 
slowly; also it deflected many of the 
bullets. But eventually, under the press 
of necessity, a way was found to time 
firing through the blades so that the 
bullets always would clear the blades, 
This timing depends upon the kind of 
gun, ammunition, and airplane used. At 
first, with guns firing 500 times 
a minute, while the propeller 
made 1400 revolutions, it was 
effected by setting the “inter- 
rupter gear” so that the gun 
would fire when it was point- 
ing exactly at the center of the 
blade of the propeller. Then by 
the time the bullet, traveling at 
the rate of 2700 feet a second, ar- 
rived at the point where the pro- 
peller blade had been, the space 
was clear for “full speed ahead.” 


ITH motors twirling pro- 

pellers about 2200 times a 
minute and machine guns firing 
at the rate of 1000 shots a minute, 
the synchronizing ratio is a little 
more complicated, but the princi- 
ple is the same. 

Recently, there has been de- 
veloped a device known as the 
“target glider.” The gliding target 
is a miniature airplane that is 
released from a carrier plane at. 
great altitudes, and as it glides, 
spins, or does a natural “falling 
leaf’’ toward the ground, the avia- 
tors havea livelier mark to shootat. 
This target glider is a sort of third 
step in the training of aerial gunners. The 
first is the towed target, the second is 
bursting, floating toy balloons. 

Some aviators develop into crack shots 
from this form of practice. An expert 
aerial machine gunner can bring down 
every one of a flock of wild geese. A 
few aviators insist that shooting wild 
birds affords valuable practice for war- 
fare, but the majority hold that such 
practice is useless as a training for combat. 


















Getting the ‘‘Bead”’ on a Pilot 


How the ‘‘bead”’ of a machine gun is drawn 
on the pilot of snother plane—a guide to 
marksmanship used by the aviation corps 
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How FastCan Your Mind Work? 





POPULAR SCIENCE MONTHLY 


Five Fascinating Tests that Will Help You 
to Measure and Classify Your Own Ability 


N THESE pages are five fascinat- 
QO ing tests, designed to measure and 
improve your mind. Certainly 
you would like to know how fast and how 
well your mind works; it will be of in- 
estimable value to you to learn in what 
direction your mind operates best; that is, 
just what your especial talents are and 
in what line of work you are most likely 
to excel. 

These tests have been arranged by Dr. 
Albert Johanson, of the Department of 
Psychology, Columbia University, ac- 
cording to the methods used by scientists 
in measuring intelligence and guiding 
young men and women in choosing 
their life work. The tests are like a 
fascinating game. You will enjoy 
taking them; you will find them re- 
freshing and stimulating to your 
mind, 

Have you ingenuity? Ingenuity is 
the mark of the inventor, of the re- 
sourceful man who bends circum- 
stances to his own ends. The test at 
the top of this page will enable you to 
measure the adroitness and elasticity 
of your mind. If you possess this 
useful quality to a marked degree, you 
will find the test simple. If you are not 
ingenious to an especial degree, you will 
find it more difficult. In the latter case 
there is nothing to worry about. Your 
ability may lie in another direction, a 


fact that the other tests will quickly 
point out for you. 

Do you perceive things swiftly, clearly, 
and accurately? Would you make a good 
witness in court? Do you, in short, see 
all that you look at? Can you concen- 










































































A Test of Ingenuity 
In the uppermost figure are 16 dots. 


The total 
number of dots on each side, counting both corners 
each time, is six. Can you place 16 dots in the lower 
left-hand figure so as to have seven on each side? 
Can you place five dots on each side of the right- 
hand figure and make a total of 16 just as before? 


trate and stick to a job, or do you tire 
easily? Try the second test and learn 
for yourself. 

Are you imaginative? The man who 
has imagination has ideas; he thinks of 
things in new ways. Imagination is the 
fountainhead from which has sprung all 
human progress. Men of imagination 
have made all our great inventions, 
painted our. great pictures, written our 
masterpieces of literature, established 
our great industries. Successful men in 
business, industry, the professions, in- 
deed, in all human activities wvariably 
are men of powerful imagination. 

On the cover of this issue is a test 
of imagination. It is reproduced at 
the top of page 14. Take out pencil 
and paper and try it. Your score in 
the test will supply a trustworthy 
index to your imagination. 

Possibly numbers, mathematics, is 
your forte. The next test—the coin 
test—will tell you that. If you have 
a “head for figures,” this test ought 
to be the easiest of all for you. 

Or it may be that you possess a 
sense of form that points to the 

likelihood of your winning success in 
some artistic calling, or through the prac- 
tice of highly developed skill at some 
manual pursuit. The test at the bottom 
of page 14 will tell you that, quickly and 
surely. 
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Take out your watch and note the time, then draw a line through every 0 in the group of numbers above. How long did it take 


you to do this? Write that down, and after you: have completed all tests, turn to page 133 and learn your rating in the test 
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The tests here given are the first of a 
series that Doctor Johanson has selected 
for the readers of PopuLar ScIENCE 
Montuiy. In succeeding issues he will 
offer you other tests that include the 
entire range of mental activity. To. ob- 
tain maximum benefit from this unique 
series, you should complete all the tests 
and obey all the rules. Then you will 
have an accurate measure of your mind, 
and will find your mental powers have 
been sharpened and invigorated by these 
interesting exercises. 

Not only will these tests be mentally 
stimulating, but as pointed out above, 
they will discover in what direction your 
mind moves most quickly. In other 
words, where your talents will shine to 
the best advantage. 

There is a great deal of satisfaction to 
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Have You Imagination? 


AR\ 


LRP 


How many words can you make of the six 
letters above in five minutes? You may use 
each letter only once in each word. Turn to page 
133 when five minutes are up and find your rating 
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be had from such a discovery. Also jt 
is especially important when everyday 
competition in the workshop, the office, 
and the arts becomes keener and keener, 
Knowing that you have analyzed your 
powers by such tests as are offered here, 
and. by constant observation of your 
daily reactions to phases of your work, 
will give you added confidence in every. 
thing you do. 

So look upon this series of tests not 
merely as an intelligent game. Look 
upon it as something that will make you 
more useful as a human being and a val- 
uable cog in the great wheel of progress, 
The solutions of the test, from which you 


- may obtain your rating, are printed on 


page 133. Do not, however, look at the 
solutions until you have completed all 
five tests. 





What 


“ “ “ “ “ 2 8 “ 


“ “ “ “ “ 2 7 “ 


“ “ “ “ 89 “ 
“ “ “ “ 48 “ 
“ “ “ “ 36 “ 


3 

4 

5 

7 

6 

4 

6 “ “ “ “ 90 “ 
“ 7 “ “ “ « 7 1 “ 

+ 

5 

7 

3 

6 

7 

6 
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coins add up to 20 cents? 


A Halves ......Quarters ...... 
en Halves ......Quarters ....: 
er Halves ......Quarters ...... 
sieeae Halves ......Quarters ...... 
ce elves ..,...Quarters ...... 
Poa Halves ......Quarters ....:. 
oten Halves ......Quarters ...... 
chveee Halves ......Quarters ...... 
oan Halves ......Quarters ...... 
cree Halves ......Quarters ...... 
vigwae Halves ......Quarters ...... 
negate Halves ......Quarters ...... 
ora Halves ......Gemeters ...... 
ievese Halves ......Quarters ...... 
ae ees: .'. GS wk... 


Dimes...... Nickels ...... Pennies 
.Dimes...... Nickels ...... Pennies | 
Dimes...... Nickels ...... Pennies 
Dimes...... Nickels ...... Pennies 
Dimes... . ss Nickels ...... Pennies 
Dimes...... Nickels ...... Pennies 
eee Nickels ...... Pennies 
Dimes ...... Nickels ...... Pennies 
Dimes .....: Nickels ...... Pennies 
Dimes ...... Nickels ...... Pennies 
Dimes ...... Nickels ...... Pennies 
Dimes...... Nickels ...... Pennies 
Dimes ...... Nickels ...... Pennies 
Dimes...... Nickels ...... Pennies 
Dimes ...... Nickels ...... Pennies 








If you have a “head for finance,”’ you probably will be able to complete this test quickly. Write down the answers in the proper 
blank spaces and work until you have finished. Do not look for your rating on page 133 until you have completed all tests 
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This test, by which you can estimate your sense of form and your 
mechanical skill, is like the familiar jigsaw puzzle. In each lettered 
section indicate with a pencil in the large figure at the right the 


outlines of the small figures at the left. In each case the small fig- 
ures, properly redrawn, will fit exactly into the large figure. Work 
for five minutes. Then turn to page 133 to discover your, rating 
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One Man Submarine 
Dives 500 Feet 


DIVING suit weighing half a ton and equipped with electric 

lights and a telephone was used recently for the first time in the 

open sea in efforts to salvage the British submarine, M-1, sunk 
in 240 feet of water in the English Channel. German inventors volun- 
teered the use of the apparatus which, tests showed, could be used in 
500-foot depths. 

The strange new suit, shown in detail below, is built of aluminum alloy 
and resembles somewhat a submarine in its interior mechanism. Arms 
and legs are given flexibility by ball and socket joints. Tanks, filled with 
water, give the diver the weight to sink into the sea at 250 feet a minute. 

No surface air is needed, the suit carrying oxygen enough to last three 
hours. A mask over the mouth absorbs exhaled carbonic acid. Air pres- 
sure equal to that at a depth of 30 feet is maintained constantly. With- 
out the necessity of adjusting the body to changing pressures, a diver in 
the apparatus can reach in two minutes three times the 
depth reached by a diver in an ordinary rubber suit in 45 
minutes. 

Communication is maintained by means of a steel hoisting 
cable carrying three independent telephone wires. When 
this cable is fouled, the diver can detach it and reach the 
surface by “blowing” the water from his ballast tanks with 
compressed air, thus lightening his weight. 
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Germans Help Salvage British Ship 


A German diver clad in the amazing new 
mechanism being hoisted from the bottom of 
the sea after efforts to salvage the British 
submarine M-1, a ship built to fight Germany 


CREWGEAR 
CONTROLLING 
CLAW. 




















Electric Lights and Telephones at Sea’s Bottom 


An unusual drawing, showing the interior controls and registering instruments of the strange 
apparatus, built after seven attempts by Neufeldt and Kuhnke of Kiel, Germany. Resemblance 
between the suit and an exaggerated outfit of medieval armor is seen in the photograph on the right 
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He Wouldn’t Trade Jobs with 





















aad E’LL soon be out of this, then,” 
said old David Jones, rolling a 
disparaging gray eye over the 
drab murk of storm cloud and cold slant- 
ing rain that filled the Wyoming Valley of 
eastern Pennsylvania’s anthracite coal 
region. ‘Underground it’s always fair 
weather, cool enough in summer and 
warm enough in winter for a man to do 
his work in comfort. It’s fifty long years 
and more that I’ve been a miner, and 
what has put the aches and pains into my 
old bones is not the hardships under- 
ground, but the cold and wet overhead 
when I come up the shaft to go off shift.” 
I had asked old David to show me 
through one of the deepest mine3 in the 
region (this was a few days before the 
strike tied up the mines), and he had 
consented to be my guide. He stepped 
out of the cage in which we’ were stand- 
ing—an innocent enough looking wooden 
platform suspended by a network of iron 
rods—and tugged four times at a plunger 
protruding from a foot-long brass cylinder 
attached to the shaft frame. After a 
moment an answer came, four _ shrill 
squeals of released compressed air, and 
old David came back to the cage. 


“6 A= now we'll go down, then,” said 
David. “Keep your hands in 
and—” 
The innocent looking platform sank 
with-us jerkily and swiftly. In one swift 


The shaft head, showing miners about to descend into the vast 
underground structure as deep as the Woolworth Building is tall 





The Veteran 


In fifty years of 
coal mining, David 
Jones has been 
trapped at least six 
times; yet he says | 
“a man’s saferun- — 
derground today” 


ni 


instant the light of the dull day was 
changed to murky twilight; in the next 
instant darkness leaped on us from every 
side, darkness that extinguished every- 
thing but the clatter of the cage over its 
guides and the sound of old David’s 
deliberate voice in my ear. 

***Black as the pit from pole to pole, 
he was quoting, for old David knows his 
Henley, and can deliver whole passages 
of Shakespeare in a manner that won him 
the praise of Mr. Walter Hampden when 
that distinguished tragedian ventured 
underground. 

There was a pause that seemed long to 
me. The cage clattered downward. 

“Yes,” old David began again, casting 
back to our conversation at the shaft 
head, “‘for fifty years and more I’ve been 
a miner, and in the old country my father 
was a miner before me. Killed he was, 
then, when the pumping engine beam 
broke at Hartley colliery back in ’62, and 
fell into the shaft and blocked it so that 
every man at work in the levels was 


999 


By ARTHUR GRAHAME 












Fifty Years a Coal Miner, 
David Jones Finds a New 
Thrill in His Work Every 
Day—Hts Narrow Escapes 





Four Types of Miners’ Lamps 


Left to right: Most modern electric lamp with 
extra emergency light; improved type of lamp 
burning fish oil; old type lamp without a glass 
window; the often dangerous open flame lamp 





starved to death before it could be 
cleared.” 

Another pause. A cheering anecdote! 
Now it seemed that the downward motion 
of the cage had been arrested; that we 
were hanging motionless in an immensity 
of blackness. 

“We've stopped,” I ventured. 

“No,” answered old David, “we're 
close to the bottom of the shaft now, and 
it’s the air pressure against the bottom of 
the cage that makes a cushion for us to 
ride on. You'll take hold of my arm if 
you're dizzy, and yawn till your jaws 
crack if your ears are ringing. 

“It’s a little uncomfortable the first 
time you come down,” he went on— 
understating the fact—after I had fol- 
lowed both his suggestions, “‘but a man’s 
safer underground than he is on top 
nowadays, what with the flivvers and 
one thing or another. Accidents like the 
one that cost my father his life can hap- 
pen no more, for now, unless you are 
caught by a rock fall in a heading, there’s 
always another way out. You can walk 
to daylight from any spot in this mine 
within a couple of hours—if you know 
the way. Although the levels are deep 
underground, they follow the contour of 
the valley, and each one has its outcrop 
on a hillside. So it would be a very unusual 
accident that could trap one of our men.” 


UDDENLY, the cage came to a gen- 
tle stop at the foot of the shaft,wherea 
single electric bulb burned over.the white- 
washed entrance of a cavern that soon 
lost itself in black subterranean shadows. 
“We're here, then,” said David, grin- 
ning. “In the Red Ash vein, seven hun- 
dred and twenty feet below the surface. 
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the President! 


No rain, you see, and just cool enough 
to be comfortable.” 

Men who were waiting to run coal- 
Jaden mine cars onto the cage platform 
exchanged jocular greetings with old 

vid. 

OE erthing a coal mine needs and 
everything it gives comes down or goes 
up the shafts,” said David. | “Men and 
tools and powder and mine timbers come 
down; and the coal goes up, and the boys 
when their eight-hour shift is done. 

“Well do I remember the first day I 
came to work in the mines,” he went on, 
leading the way into the shadows of the 
cavern. “I was but a green lad then, 
fresh in America from old Wales, but I 
got through a long shift well enough by 
doing just what the grumpy old miner I 
was mucking for bade me do, so when 
knocking-off time came at last I was feel- 
ing pretty cocky as I followed him along 
the main mine road toward the shaft to 
be hoisted to the surface. Then, after we 
had gone a ways, I remembered that 
I had left my coat in the heading where 
we had been working. By that time the 
boss had got into an argument with 
another miner, and I didn’t dare interrupt 
to ask him to go back with me. 


° ELL, I didn’t want to go home 

7 without my coat, so without say- 
ing a word to anybody I went back after 
it. I knew the way well enough, I 
thought, and I had an oil lamp burning in 
my cap. I'd get my coat and catch up 
with the boss before he got into the cage. 

“So back I went, counting the turns, 
and I found the coat easily enough. But 
it was creepy and dismal there alone in 
the dark, and I was in a tearing hurry to 
get back to the other men. So when I 


came to the first turning and saw the 


flare of a miner’s lamp a couple of hun- 
dred feet down the level, I followed it, 
hoping for a short cut. Then the light 
disappeared as suddenly as if it had been 
blown out. The man wearing it must 
have turned into a cross-heading. But 
when I came to a passage leading from the 
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Testing for Fire Damp 


Below: How the safety man takes 
samples of air in the workings to test 
it for fire damp, the dangerous carbon- 
monoxide gas that can cause terrific 
explosions. Each morning before the 
miners go down the shaft, headings 
in which they are to work are tested 









one I was in I could see no glimmer of 
light. I shouted, but I got no answer. 

“Well lost I was by then, and as I 
stood there in a stillness broken only by 
the drip of water somewhere near, trying 
to think what I should do, my lamp 
began to flicker. Then it went out.” 

Old David Jones placed a careful hand 
on my arm to guide me around a wet 
spot in the dimly seen roadway. Then we 
turned into a cross passage, and ahead of 








































How coal is sorted. Coming from the mine, it pours down chutes onto these graded screens, each 


of which ailows lumps of a certain size to pass through the different screens and then to the bins 




















Electricity Replaces Picks 


Fitted with a series of sharp picks 
moving on an endless chain, this 
modern electric cutting machine bites 
its way into veins of coal, performing 
the work of a gang of men. It travels 
on rails under its own motor power 


us shone bright lights, and men’s voices 
sounded, and the whir of machinery. 

“That’s the pump room ahead,” said 
David. “Night and day the pumps 
work, because for every pound of coal 
that you win from a mine you must pump 
out twenty-five pounds of water.” 

“But,” I demanded, “how did you get 
out when you were lost?” 


“@\H, THAT,” said David casually. 

“Well, then, I was a fool. I 
should have sat down where I was and 
waited for someone to find me. In those 
days they didn’t have the system for 
keeping tabs on the men that they have 
now—when the level boss must stay by. 
the shaft gate until every man has hung 
his working check on the board, to make 
sure that no poor devil has been caught 
by a rock fall at the last minute—but my 
boss would have missed me in the morn- 
ing and started a search. But I was 
scared out of my wits by the darkness 
and the stillness, so I staggered on and 
on, shouting, and butting my silly head 
against hard rock walls, and falling down 
and getting up again, until all my 
strength was gone. By that time I had 
wandered into a worked-out section of 
the mine. There they found me thirty- 
six hours after I had lost myself, too weak 
to move, and all the way out of my head 
from the dark loneliness.” 


E PASSED the entrance of a lofty 
rock chamber where gigantic pumps 
worked with smooth power, electric 
lights gleamed, and engineers armed with 
long-spouted oilcans worked placidly, 
apparently with never a thought for the 
millions of tons of rock and coal hanging 
over their heads. Then we stopped, and 
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**Electric Mules’’ Now Haul Mine Cars 


Electric locomotives such as this are rapidly replacing mules for haul- 
ing the mine cars. In workings where gas is particularly bad and where 
sparks might be dangerous, compressed-air locomotiv« 


David opened an iron door in a rock 
wall. 

“This is the level boss’s office,” he 
said, as we entered a 20-foot-square room, 
its rock walls whitewashed and bare. 


me OW, then,” he went on, perching 
himself on a stool, “the Big Boss 
told me to show you the mine. It’s your 
imagination you'll have to use to see it 
all, then. Think, then, of an office build- 
ing as tall as the Woolworth Building 
that I saw in New York, and covering 
many square miles where the Woolworth 
covers but a single block, and built down 
from the surface of the earth instead of 
up from it; with shafts taking the places of 
elevators, levels instead of floors, mine 
roads in place of main corridors, and 
working headings in the coal in place of 
cross corridors. If you can imagine that, 
you'll have a rough outline of the layout 
of a coal mine. 
“But there’s this difference— 


> being used 


ting the water out. Maybe when you saw 
the ventilating fans at work in the engine 
house by the shaft head, you made the 
natural mistake of thinking they were 
pumping fresh air into the mine. Well, 
then, that’s what they really do, but they 
do it by drawing the stale air and gases 
up through the upcast pipe, and the fresh 
air rushes into the mine through the 
intake pipe. 

“Fresh air every minute is a life-and- 
death matter to the men working under- 
ground, and the mine roads and headings 
are laid out so that there always will be a 
good brisk current going through them; 
and on the surface there is an extra fan 
and engine always ready to be switched 
on in case of a breakdown. When, in the 
course of mining, passages are cut that 
would cause the air to short circuit, and 
so leave parts of the mine without a fresh 
supply, we put in airtight doors that 





a coal mine has far fewer levels 
than a tall building has floors. At 
this minute we’re pretty nearly as 
deep underground as the Wool- 
worth Building is high, but in 
this mine there are but seven 
levels—the Red Ash that we’re 
in, that follows a coal vein eight- 
een feet deep, and six others that 
follow veins from four feet to 
eight feet deep lying between us 
and the surface. Between each of 
these veins is sixty feet or so of 
sandstone or shale. You didn’t 
notice the entrances to the other 
levels when we came down, for 
they are served by other shafts. 


By wie things you must do 
before you can win coal from 
a mine—you must pump water 
out of it and fresh air into it. 
It’s not from underground streams 
nor straight down from the sur- 
face that most of the water 
comes. The driest part of this 
mine is right under the bed of the 

















Susquehanna River. The water 
seeps in through the coal veins 


The Rescuers 


An Underground Pasture, 720 Feet Down 


A pasture for mine mules 720 feet underground. The floor is of clay, 
The area of the pasture is 100 by 50 feet, and it is designed to accom. 
modate 10 mules at a time. Modern machinery is now taking their place 







close themselves and so are foolproof, , 


“And now that you’ve got some ide 
of the layout of a mine,” concluded old 
David, “we'll go out into a heading and 
you can see for yourself how the coal is 
taken from the workings,” 


RRM a shelf he took an electric lamp, 
fixed it in his cap, and slung the bat- 
tery around his neck. “It’s as a hazard. 
ous occupation that they classify coal 
mining,” he said, “and in that they’r 
right enough. But it’s not nearly ‘» 
hazardous as it was in the old days 
Why, as late as 1908 there was a mine 
killed for every 167,407 tons of coal that 
was sent to the surface, while in 19% 
there were 233,576 tons of coal mined for 
every life that was lost underground.” 
David grinned at me. “You wonder, 
then, at me quoting statistics to you’ 
It’s a safety man’s job that I hold dow 
nowadays, and I load up with arguments 
to make the boys careful. 









“What do safety men do? Every 


morning, before the boys come dow — 
the shaft, we come into the levels an & 


test every heading in which men ar 
going to work—for fire damp and for 


Every miner must report here 
at the level boss’s office to 
get his working check, and i 
there is a dangerous condition 
reported in his heading, he 
isn’t allowed to go to work 
until all has been made sale 
Fire damp is driven out with 
fresh air, and a loose ceiling 
properly timbered.” 


enemy, isn’t it?” I asked. 


“Well, then,” said David 


you should think so. When 
gas explosion in a mine gets 


it has killed several met. 
But as a matter of fact, rock 


loose rock in the ceiling. § 


ba damp is the col F 


miner’s most dangerous F 
politely, “it’s natural that § 
into the papers, it’s becaus 


falls from the roofs of thf 
levels kill eight miners F 


from their outcrops on the hill- 
sides. 

“Getting fresh air into a mine 
is even more important than get- 


Two types of improved gas masks 
worn by mine rescue crews. These 
men hold drills once a week and 
stand ready for quick action in 
case of fire explosion, or cave-ins 





gas. But rock falls usually 


(Continued on page 134) 





every one that is killed by 7 






kill only one or two men até & 
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rom @ Weakling to a Hercules 


How Puny Boy Became the World’s Strongest Man 


As Told - Arthur A. Stuart 


By Fuorenz ZigGFELD, JR. 


Everybody knows of the famous producer of the Ziegfeld 
But everybody does not know that it was Ziegfeld 
who engineered Eugene Sandow’s sensational conquest in America 
Here, from his own personal experience, 
he iells the fascinating story of the world’s strongest man 


lad of 10 stood with his 

father before the marble 
statues of ancient gods and 
heroes in Rome. Wide-eyed, 
he marveled at the sculptured 
ideals of manly power and physi- 
cal perfection. He compared his 
own pitifully frail body—the frame of a 
weakling—with the bulging muscles and 
beautiful symmetry of the heroic figures 
before him. And in his heart he made 
a silent vow that some day he would be 
like them—one of the strong and mighty. 

That was nearly 50 years ago. Just the 
other day there died in England the 
amazing fulfillment of that ambition— 
Eugene Sandow, a man admired and 
honored by the world as the greatest 
strong man of modern times. 

Within a comparatively short lifetime 
—marked by an intense devotion to a 
boyhood ideal—he had refashioned the 
weakling body into a marvelous human 
power machine of whipcord muscles and 
sinews of steel—the idol of millions in 
his prime; honored by kings, princes, and 
presidents; patronized by aristocracy and 
adored by gentlewomen; worshiped by 
strength-loving youth everywhere. 

By sheer determination Sandow made 
himself a Hercules. I have seen him cow 
a circus lion, gripping the king of beasts 
by the throat with his bare hands. I 
have seen him bend backward and lift a 
horse over his head. I have seen his 
powerful fingers tear a 


\ DELICATE, curly-haired 


‘ double deck of cards in 


two like so much tissue. 
With the aid of harness 
he could lift a weight of 
three tons. On the palm 
of one hand he could lift 
a man to the top of a 
table. In the bearlike grip 


1. For the sides: Bend the body 
sideways from each hip, as shown 
at right, without moving the lower 
limbs. Alternately bring right and 
left forearm under the upper arm, 
with wrist rolled beneath armpit 





3. For biceps: Turninner 4. For biceps and triceps: 
Sides of arms to the front, With arms in line with 
and alternately bend each _ shoulders, alternately bend 
‘rm at elbow, bringing arms up and inward until 
dumb-bell close toshoulder dumb-bell is over shoulder 


Follies. 


in the early ’go’s. 
















































» Sandow 


5. For chest, back, arms and abdomen: 
Support body on arms and toes, alter- 
nately raise and lower body by respectively 
straightening and bending arms. 6. For 
abdomen: Lie flat on back, raise both 
legs simultaneously with knees quite stiff 





of his bulging arms he once 
crushed the ribs of a giant 
opponent who sought to vanquish 
him by foul means. His mighty 
chest could support the load of 
three horses. And once, I re- 
member, he supported 32 mem- 
bers of our company and myself 
on his back very easily. 

In recent years there have come suc- 
cessors who possibly. have surpassed him 
in muscular power. Sigmund Breitbart, 
for example, the astonishing giant who 
could bite a heavy chain apart with his 
teeth and who, strangely enough, died 
within a few days of Sandow, might have 
outdone him in physical prowess. Yet 
the name of Sandow was, and still is, 
synonymous with that of Samson. To be 
a “perfect Sandow” is to possess super- 
lative strength and unusual muscular 
development. The reason for this—the 
reason why Sandow will be remembered 
as the mightiest long after others are 
forgotten—lies not so much in the tre- 
mendous feats he performed as in the 
fact that he showed men and women, the 
robust and weaklings alike, how they, 
too, could become strong as he was. 

Often have I heard Sandow say to his 
admirers: “You, or any other average 
man, can become not only an athlete, 
but you can acquire strength equal to 
my own if you will pursue the same rigid 
discipline I have pursued.” 

To prove that what he said was so, he 
offered himself as an 
exhibit, and he gave to 
the world the first really 
scientific system of phys- 
ical culture, based on the 
very methods he had 
used to build his own 
body. In this he was a 

(Continued on page 137) 


2. For shoulders and chest: Bring arms 
full to front in line with the mouth, 
keeping elbows straight and head well 
back. From this position throw both 
arms back in line with shoulders, 
returning them quickly to front again 





7. For shoulders: Bend 8. For forearms and wrists: 
both forearms upward from With arms extended hori- 
elbow; alternately extend zontally,turn hands quickly 
each arm over head; bring on axes of wrists, front to 
the elbow back close toside back, then back to front 


P-TMHERE is a_ favorite 
story about the young 


They Laug 
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hed at Him, but He 
Gave Us the Telephone 


The Story of a Young Inventor Who W ouldn’t Stay Discouraged 


February, 1926) 


be heard as clearly as if we 
were talking to some one in the 





Alexander Graham 
Bell. Just 50 years ago, Bell’s 
first crude baby telephone had 
been placed on exhibition in an 
out-of-the-way corner of the 
Centennial Exposition in 
Philadelphia, while its strug- 
gling young creator remained 
in Boston, “broke.” Every 
penny had gone into his inven- 
tion, and he felt he could not 
afford to make the trip to the 
exposition. 

But Bell had fallen deeply 
in love with a little deaf girl, 
Mabel Hubbard. She was 
making the trip to the exposi- 
tion and the young inventor 
went to the railway station in 
Boston to say good-bye to her. 
There she learned for the first 
time that he was not to go; was 
not to see the product of his 
labor gain a place in the halls 
of fame. She coaxed him to go. 
He remained firm. She plead- 
ed, to no avail. 

At last, just as the train was 








same room—is due solely to 
the fact that a tall, pale-faced 
professor in his twenties, whose 
profession was to teach deaf 
mutes how to speak, didn’t 
know it was impossible to 
transmit to a distance the sound 
of human voices by electricity 
and refused to believe it im. 
possible. 


0 feerraad older and suppos- 


edly wiser heads ridi. 
culed him and called him a 
dreamer, he went to work all 
the harder, in blissful disregard 
of their reasons why “it 
couldn’t be done.” 

“Tf I can make a deaf mute 
talk, I can make iron talk,” he 
once said to his patron, Gar- 
diner G. Hubbard. 

Hubbard laughed at him. 
“You're talking nonsense,” he 
said. 

But Bell stuck to his vision. 
And with the fine courage and 
tremendous’ enthusiasm of 





pulling from the station, Bell 
saw the girl in tears! Of course, 
he did what any other ardent 
lover, would do. He dashed madly after 
the train, and leaped aboard—without 
baggage or ticket. And so he went to 
the Centennial, and there, by the merest 
thread of a chance, he got his opportunity 
to give to the world what is perhaps the 
most tremendously useful of all today’s 
marvelous agencies of civilization. 

One reason why this little story 
is repeated here is this: 

The other day I mentioned it to 
an old employee of Doctor Bell. 
And he told me the story couldn’t 
be true, couldn’t have happened. 

For my part, I’m just as well 
satisfied, and the story of the 
impetuous lover is just as real 
as it ever was. For all the rest 
of the wonderful things this 
inventor did couldn’t have been 
true, either. The most learned 
scientists and experimenters of 
the day said so. 


HE telephone, they asserted, 
never could happen. Make a 
wire talk? Absurd! A hole through 
the center of the wire, perhaps. A 
hoax! A wild dream ofa visionary boy! 
And yet—we have the telephone today. 
Even now, as you put a funny looking 
black thing to your ear and hear the voice 
of a friend from hundreds or thousands 
of miles away, it seems scarcely possible 
that it can be true. And yet it is. Or, as 
majestic organ notes come floating out 





This little instrument, called the 
“harmonic telegraph,”’ 
one on which Bell was experi- 
menting when he stumbled up- 


Dr. Alexander Graham Bell, inventor of the telephone, opening 
the first New York-Chicago long-distance line, October 18, 1892 


into your room from the radio loud- 
speaker—music brought across a conti- 
nent through 3000 miles of inarticulate 
nothingness—you feel that it really can’t 
happen. And yet, marvelously, as we all 
know, it does! 

That these things are so—that we can 
talk by wire and talk by wireless, and can 





A Forerunner 











is the 


The First Commercial Telephone 


It seems crude now, but half a century ago it 
was the marvel of the world. This instrument 
served both as transmitter and receiver. When 
one party wished to call another, he pulled the 
little knob at the base. This simple means 
caused a small hammer to strike against the 
diaphragm, producing a loud knocking in a 
similar instrument at the other end of the line 





youth, he made his dream, and 
more, come true. 

Fate, too, which somehow 
appears ever to watch over the discour- 
aging struggles of young inventors, took 
a hand. 

Thus, if Bell had not been a voice 
teacher, and if he had not met and fallen 
in love with a deaf girl, the secret of the 
telephone might yet remain to be dis- 
covered. For, as you will see presently, 
it was only through his thorough knowl. 
edge of the mechanics of sound and the 
mysteries of speech and hearing that he 
was able to recognize the first wee voice of 
the “talking telegraph”’ when it came to 
him in a revealing flash. 

Again, if a young mechanic who 
was aiding him in his experiments 
had not turned down a certain 
screw too tightly, that first voice 
never could have been heard. 

And, finally, if Bell hadn't caught 
that train for Philadelphia, and if a cer- 
tain Emperor of Brazil, Dom Pedro by 
name, had not happened along at the Cen- 
tennial Exposition at the most opportune 
moment, the embryo telephone might to- 
day be resting in some museum as a Uuse- 
less and curious scientific toy. Such 4 
fate is not at all hard to imagine. 


bse Sesqui-Centennial Exposition 
that is scheduled to open in Phila- 
delphia in June, commemorating the one 
hundred and fiftieth anniversary of the 
American republic, will commemorate also 
the dramatic scene that took place in that 
other exposition 50 years ago, when Bell's 
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telephone was brought to the attention 
of the scientific world as something work- 
le. 

= was a hot Sunday in June. For six 
weeks the models of Bell’s first receiver 
and transmitter had been lying almost 
unnoticed on a little table shoved in a 
corner between a wall and a stairway. 
But on this day the exposition judges had 
promised to spend a few moments, during 
their tour of inspection, examining the 
odd creations. 


HE young professor stood by his 

little table waiting, nervous and a 
little discouraged, perhaps, as hour after 
hour of the hot afternoon went by without 
a sign of the judges. When at last they 
came, the day was spent. They were tired 
and hungry and uninterested. One of the 
judges picked up the telephone re- 
ceiver, glanced at it, and placed it back 
again on the table. Another made a 
derisive remark, and the rest laughed. 
Bell’s heart sank. But just 
then there happened an amaz- 
ing thing. Into the room 
walked Dom Pedro, the Em- 
peror, followed by his retinue. 
With arms outstretched he 
strode straight to the young 
inventor. 

“Professor Bell,” he ex- 
claimed, “I am delighted to 
see you!” 

If the judges were sur- 
prised, Bell was dumbfound- 
ed. He had forgotten that 
Dom Pedro once had visited his school for 
deaf mutes in Boston and that the em- 
peror had been interested in establishing 
asimilar school in Brazil. 

Of a sudden the judges became all at- 
tention as Dom Pedro placed the receiver 
to his ear. Bell, who had strung a wire 
across the room for demonstration pur- 
poses, stepped to the far end and spoke 
into the transmitter. As he did so, Dom 
Pedro jerked his head away from the re- 
ceiver, threw up his hands in utter amaze- 
ment, and cried: 


“My God, it talks!” 


T CERTAINLY did. Every one of the 
judges wanted to try it. What a mo- 
ment before had been ridiculed as a “ play- 
thing” instantly became “‘the most mar- 
velous discovery in electrical science.” 
That dramatic moment marked the be- 
ginning ofthe telephone’s growth, a 
growth so tremendous that today, half a 
century later, more than 16,000,000 tele- 
phones are serving the people of the 
United States alone, and telephone serv- 
ice has become one of the most common- 
place necessities of our every-day busi- 
ness and social life. 

Luck, you may say, was with Bell. 
Undoubtedly it was. But it was the kind 
of luck that, by some strange quirk of 
creation, comes unexpectedly to reward 
the man of vision who clings desperately 
to an elusive idea and spends days and 
nights of heartbreaking labor overcoming 
failures and carrying his icea to fulfill- 
ment. ; 

Perhaps the most remarkable thing 
about Bell’s invention was the fact that 
he was not an electrician. His knowledge 
of electricity was exceedingly limited. 

the other hand, he was a specialist in 
vocal physiology, as his father and grand- 





received spoken messages intelligently. 
ments Prof. Bell exhibited at the Philadelphia Centennial Exposition in 1876 
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Bell’s First Model of 1875 


The diaphragm was a drum of gold- 
beater’s skin joined to an iron arma- 
ture vibrating in the field of a magnet 


The Instruments that First Learned to Talk 
At left is the first transmitter and at right the first receiver that sent and 





How They Used to Do It 


Here is a1926-model girl talking over an 1878- 
model telephone. One of the two wooden hand 
phones was the transmitter, the other the re- 
ceiver. The hand switch at the bottom of 
the board switched the bell circuit on and off. 
It was impossible for the user to hang up 
the instruments without throwing ihe switch 


father had been before him; a student of 
voice, of tone, pitch, and modulation. To 
him the sound box of the voice and 
vibrating diaphragm of the ear suggested 
untold possibilities for creating a me- 
chanical sound box and a mechanical 
diaphragm that might transmit the vibra- 
tions of sound, with all its intricate varia- 
tions, through the medium of electricity. 

“Tf I could make a current of electricity 
vary in intensity precisely as the air 
varies in density during the production 
of a sound,” he confided to Thomas A. 
Watson, the young mechanic who was 
his able right hand man in his historic 
preliminary experiments, “I should be 













These are the humble instru- 
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able to transmit speech telegraphically.” 
And so he sought to apply his know- 
ledge of sound to the mysteries of electri- 
city through tireless plodding experiment. 
In this, strange to say, his first important 
asset was his very ignorance of electrical 
science. 


° H’? I known more about electricity 

and less about sound,” he once 
said, “I nevet should have invented the 
telephone.” 

The explanation was this: Electrical 
experts of the day, to whom the tele- 
graph and the Atlantic cable were the 
crowning achievements, already were 
bound by rules and formulas. 
They had set certain limitations 
on electricity and what it could 
do. They knew, or thought they 
knew, for example, that transmis- 
sion was impossible except by 
intermittent. current; that is, by 
making and breaking an 
electrical circuit as in the 
telegraph. 

But to young Bell, in his 
ignorance and enthusiasm, 
nothing was impossible. If 
his imagination told him it 
would be a wonderful thing 
if a continuous current might 
be made to vary in accord- 
ance with variations of sound, 
why then it might be done 
regardless of any rules; and 
it was worth trying. 

A second asset was Bell’s 
inherited passion for invention. As a boy 
he had built an artificial skull of rubber 
which, when filled with air from a hand 
bellows, would produce a sound startlingly 
similar to the human voice. He also 
had devised a toy dog that would bark. 
When at the age of 24 he was called to 
Boston to teach a school of deaf mutes, 
and later when he became a professor of 
elocution in Boston University, his en- 
thusiasm for invention persisted. 


HE cellar in the home of one of his 

deaf pupils became his laboratory 
and workshop, and there in a litter of 
wires, tuning forks, and magnets he 
spent every spare hour. One of the first 
products of his experiments was a ma- 
chine for making visible records of sound 
vibrations, with which he hoped to aid 
the deaf to speak. Once, when he men- 
tioned his experiments to a Boston sur- 
geon and aurist, the latter suggested: 

“Bell, why don’t you use a real hu- 
man ear?” 

The surgeon supplied the ear, and Bell 
proceeded to rig up a contrivance by 
which, when he spoke or sang into the 
ear, a straw attached to the eardrum 
would make a visible record of the vibra- 
tions on a moving piece of smoked glass. 

In his study of the ear, Bell was amazed 
at the efficiency with which the delicate 
eardrum could transmit vibrations 
through heavy bones. “If this thin little 
disk can set up vibrations in bones,” 
he asked jhimself, “why can’t a metal 
disk set up vibrations in a metal wire?” 

Out of this query grew the conception 
of telephone diaphragms connected by an 
electric wire. 

Another product of Bell’s cellar lab- 
oratory was an instrument that he called 

(Continued on page 149) 








bd 
a 


Stars Move across Concrete Heavens 


The projector. Lenses at 
the top cast images of con- 
stellations; those at the 
right project movements 


of the different planets 
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Stars of the artificial 
heavens, as seen Within 
the planetarium, a fe. 
markable imitation 
of the real heavens 


A Remarkable New Way to Teach Wonders of Astronomy 


crete building. It is dark. Suddenly, 

thousands of glittering stars appear 
in what seems to be the infinite sky. More 
marvelous, suns and planets begin their 
majestic march across the heavens. Ina 
few moments intricate celestial motions 
are revealed so simply that you, who per- 
haps have never opened an astronomy 
book, can understand mysteries of the 
universe that puzzled scientists for cen- 
turies. 

Such a graphic picture lesson in astron- 
omy has been made possible by a remark- 
able invention called the “planetarium,” 
which recently has attracted wide interest 
in Germany and which soon may be avail- 
able to the American public in a number 
of our large cities, including Philadelphia, 
New York, and Rochester, N. Y. The in- 
tricate movements of the stars, the sun, 
moon, and planets as seen 


Ye enter a large dome-shaped con- 


By Newron Burke 


tion screen upon which a system of opti- 
cal projection lanterns located in the 
center of the dome throws images of the 
stars and planets. Four thousand five 
hundred fixed stars of the first to sixth 
magnitude—as many as are visible to the 
eye out of doors—are shown on the dome. 
These are projected from a part of the 
machine that resembles a chestnut bur, 
the end of eaclt “spike” containing a 
group of lenses. The relative brightness of 
stars, as we see them, is indicated by using 
disks of varying diameters according to 
the stars’ magnitude. 

A number of special lantern attach- 
ments illuminated by a 200-candlepower 
lamp throw nebulous images on the dome, 
representing with startlingly realistic 
effect the misty beauty of the Milky Way. 


How to show the movements of the 
planets was the most complicated prob. 
lem. These wander in elliptical orbits 
around the sun, each at a different speed, 
From the earth they appear to have the 
most erratic courses. These are projected 
by a portion of the machine that looks 
like a big glass cylinder, which contains a 
series of rotating disks, each revolving in 
a motion corresponding to that of the 
body it represents. 

The sun, moon, Mercury, Venus, Mars, 
Jupiter and Saturn are represented. Ura- 
nus and Neptune are left out, for these 
two planets we never see with the naked 
eye. 

Two kinds of rotation are provided for. 
One shows the motion of the heavens ina 
day, and the other, the yearly motion. By 
means of gears the daily motion can be 
represented in 4144 minutes, two minutes, 

or 50 seconds, while the 





from the earth are said to 
be duplicated with amazing 
accuracy. 

The ingenious idea of 
this planetarium, worked 
out by the Carl Zeiss Opti- 
cal Works at Jena, is one 
never tried before. Many 
instruments have been built 
to represent the motions of 
heavenly bodies, in which 
the planets were attached 
to radial rods, but the spec- 
tator had to observe all 
their workings from the 
outside, and the move- 
ments were not like what 
we see from the earth. In 
the new planetarium the 
observer is inside, located 
on the earth, so that he sees 
actually what is observed 








happenings of a whole year 
can be shown in 4% min- 
utes, 50 or seven seconds. 
The instrument can be set 
to showe the aspect of the 
heavens at any date. You 
can see how the sky looked 
when Columbus discovered 
America, or you can look 
ahead and see how it 
be thousands of years in the 
future when the earth will 
have a new North Pole star. 
The Jena planetarium 
has a diameter of 83 feet 
and has seating accommo 
dations for 700 spectators. 
It was shaped of fine steel 
wires and concrete was 
blown on it until the spaces 
were filled. The interior, 
having no seams nor ridges, 








every night, only with the 
speed greatly quickened. 

A huge hemispherical 
dome is used as a projec- 


How the Artificial Sky Is Constructed 


Cement is blown into a vaulted network of steel, then allowed to set, pro- 
ducing a reinforced concrete dome on which the stars are projected 


makes possible the opti 
illusion that you are actual 
ly out in the open looking 
into vast space. 










































the 


irs, 
Tas 
ese 


S. 
> set 
the 
You 
yked 
ered 
look 
will 
1 the 
will 
star. 
rium 
feet 
1m0- 
tors. 
steel 
was 
paces 
Ti, 
dges, 
tical 
tual- 
king 











February, 1926 


y Rope Escapes—By Houdini 


You Can Mystify Your Friends with 
These Semple Tricks with Knots 
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will supply a splendid reper- 
tory for any amateur performer 
—a much larger and more effec- 
tive “bag of tricks,’ I might 
mention, than I myself pos- 
sessed when I first presented 
myself to a group of my friends 








G sie publication of my 


MontHiy began, I have 
received many letters from readers who 
are interested in magic. Almost invari- 
ably the writers of these letters have 
asked me to explain the methods used by 
certain magicians in performing specific 
tricks or illusions. Many have requested 
me to expose the methods that I use in 


obtaining some of my best known effects. 


Let me take the opportunity here of 
telling my various correspondents that, 
although I appreciate greatly their in- 
terest, [am unable to grant their requests. 

To expose the tricks of any reputable 
magician would be contrary to the ethics 
of my profession. A magician’s secrets are 
his stock in trade; the tools and materials 
by which he earns his living. Illusions 
that require only a few seconds for their 
performance often are the result of years 
of patient study, experiment, and practice. 

Were a magician to nullify all his study 
and practice by exposing his own tricks, 
he would be silly indeed, for his only hope 
of retaining his power as an entertainer lies 
m mystifying his public. And for one 
Magician to expose the methods of an- 
other magician—provided he knows them 
—would be merely an inexcusable act of 
Viciousness that could do no possible good. 

The tricks of charlatans and swindlers, 
of course, are a different matter. I al- 
ways am ready to expose the methods of 
those who prey upon deluded persons by 
absurd claims of superhuman powers that 
they attempt to substantiate by trickery. 

As a member and nine-time president of 
the Society of American Magicians, I am 
bound to protect legitimate mystifiers. I 
have told the readers of this magazine in 
earlier articles how fakers and miracle 
mongers have “borrowed” the tricks of 
professional entertainers and used them 
to delude and defraud. It would do im- 
mense harm were I to put into the hands 


The Handkerchief Release 


How Houdini does the handkerchief release, a 
trick in which he frees himself from a rope 
passed around a handkerchief that binds his 
wrists together, the ends of the rope being 
held by one of the audience. The picture to 
the left shows him working the loop of the rope 
between his wrists until it can be seized by 
the fingers and drawn through the handker- 
chief. At the right he is seen slipping the loop 
over his fingers. The rope then slips out of 
the handkerchief as soon as it is drawn tight 


of these swindlers new ways of defrauding 
the public by exposing my own tricks or 
those of other reputable magicians. 

However, there are tricks—good tricks 
that are within the capabilities of ama- 
teur mystifiers—that I can explain. And 
Iam going to devote the rest of this article 
to teaching those who have ambitions in 
that line how to do some “escapes,” that 
is, how to liberate themselves from rope 
ties, sacks, and similar restraints. 

The ties and escapes I am going to 
describe are all easy to learn and com- 
paratively easy to perform after a little 
practice. Added to the sleight-of-hand 
tricks I showed you last month, they 


Knots that Are Not 





¥ How to tie an apparently 
complicated knot that will 
come untied when you pull 
the rope tight. Start with a single knot (upper 
left), then a double knot (lower left), and pass one 
end through the double knot as shown at the right 


_ escapes is showmanship. 


in the role of an amateur con- 


jurer. - 
As with magical tricks, a prime 
necessity for success in performing 


You must pre- 
sent your tricks to the best advantage, 
amusing your audience and diverting its 
attention with bright patter, retaining at 
all times your self confidence and an 
enthusiasm that your audience is bound 
to find contagious. Likewise, your pro- 
gram should be arranged with some idea 
of obtaining a climactic effect. That is, you 
should present simple tricks—or tricks 
that appear to be simple—at first, making 
each succeeding one a little more difficult, 
until you finish your act with the showiest 
and most effective trick you know. 


Frac sues invariably find rope ties 
and escapes interesting, and you are at 
a distinct advantage with relation to your 
audience in presenting tricks of this 
character in that, unlike the appara- 
tus used in the typical sleight-of-hand per- 
formance, there is nothing to excite suspi- 
cion in an ordinary piece of rope, tape, or 
string. The best rope for most escapes is 
Silver Lake sash cord, and it is this that is 
to be used in the tricks I am about to 
describe, unless I designate otherwise. 

A neat and effective trick, simple 
but highly mystifying, if performed 
swiftly and well, is what I will call the 
“handkerchief release.” Hold your hands 
together, palm to palm, and fingers ex- 
tended. Have some one tie your wrists 
together tightly with a silk handkerchief. 
A rope about 20 feet long then is passed 
between your arms, and both ends are 
held by one of your audience. You walk 
away from the person holding the rope 
until it is taut. The loop in the center 
then will be between your wrists at right 
angles to the handkerchief and held 
tightly against it. 
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Work your hands and wrists to show 
that they cannot be slipped out of the 
handkerchief, then walk to within a few 
feet of the person who holds‘the ends of 
the rope. Walk away from him again, 
and this time, when the rope is drawn taut 
it falls to the floor, while you turn and 
show your wrists securely tied, just as in 
the beginning. 

This release is learned easily. As you 
demonstrate that your wrists are tied se- 
curely, press the heel of the right hand 
against the left wrist and work up the loop 
of the rope between the wrists until it can 
be seized by the fingers and drawn through 
the handkerchief. With the loop hidden 
in the hands, walk to the rope holder, and 
then, as you walk away, slip the loop over 
the top of the fingers of the left hand. The 
rope then will slip out of the handkerchief 
as soon as it is drawn tight. The photo- 
graphs on page 23 show exactly how this 
trick is done. 


SIMPLE release, probably the oldest 
known to conjurors, but exceedingly 
effective when well managed, consists of 
releasing the hands when they are tied 
behind the back without trick knots or 
other handy aids. The performance of 
this is not especially easy, for it requires 
considerable suppleness of body. Prac- 
tice, though, should make you master of 
the trick in a short time. This is a trick 
that should be performed in a cabinet or 
behind a curtain. Be careful, though, 
that your cabinet or curtain is so placed 
as to preclude the possibility of a con- 
federate’s aiding you. 
When your hands are tied, you bend 


your body forward and work your hands . 


down until they are behind the knees. 
Then sit down on the floor, cross the left 
leg over the right, work the left arm down 
over the left knee and draw first the left 
foot and then the right through your 
arms. Thus the knots will be brought 
where you can untie them with your 
teeth. 

New sash cord should be used for this 
trick for the reason that it is so stiff that 
tight knots cannot be tied with it, and so 
smooth that you will not be hampered 
when you try to work your tied wrists 
down over your hips. 

A somewhat similar effect, in that the 
hands are released after being tied behind 
the back, is performed by trickery. This 
is an excellent trick. By means of it you 
can slip in and out of coats or perform 
similar feats that are manifestly impos- 
sible with the wrists tied, and, at the con- 
clusion of the trick, show your hands tied 
behind your back just as the committee 
secured them. 


J ipo trick is done with a piece of sash 
cord six or eight feet long. Extend 
your left arm in front of you and have 
some one knot the cord about it, the knot 
being on the inside or front of the wrist. 
Still holding the hands in front of the 
body, place the back of the right wrist 
upon the knot, explaining that this is the 
position in which you wish your wrists to 
be tied behind your body. Then put your 
hands behind your back in the position 
you have demonstrated and let the com- 
mittee tie your wrists together. 

The instant the knots are made, turn 
your back to the committee and the audi- 
ence, take out your right hand and wave 
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You Can Slip Out of Your Coat 
with Your Wrists Tied 




















Observe how the first knot of the rope that is 
to bind your hands is on the inside of the wrist 

















Now the back of the right wrist is placed upon 
the knot behind your back, ready for the com- 
mittee to tie your wrists as tightly as possible 

















Here the wrists are tied, but before the second 
knot was made, you gave the rope a turn about the 
knot that first was made on the left wrist. This 
supplies two or three inches of slack, which is quite 
sufficient to permit you to withdraw the right 
hand after the second knot has been made secure 


it in the air. Then place the hand behind 
your back again, turn around and let the 
committee see that the hands are tied 
just as they were. Or you can step into a 
cabinet or behind a curtain, perform any 
effects you may choose, and emerge at the 
end either with your hands still tied be- 
hind your back, or with the hands free, 
and the rope lying upon the floor. 

The whole trick here lies in a little ma- 
nipulation you make before the second 
knot is tied. As you place your hands 
behind your back, you give one end of the 
rope a turn about the knot that already 
has been made on your left wrist. This 
supplies you with two or three inches of 
slack, quite sufficient to permit the with- 
drawal of your right hand after the sec- 
ond knot is made. 

When you wish to withdraw the right 
hand, you merely give the wrists a half 
turn in the direction opposite to that in 
which you made the turn about the knot. 
When the right hand is replaced in the 
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loop, you reverse this turn, and the hands 
will appear to be securely tied. This re. 
lease is not difficult, though it will pro. 
bably require quite a little practice before 
you acquire the expertness necessary to 
performing it in public. 


HUMB ties make very effective 

tricks. Your two thumbs are tied se. 
curely together with cord. Then you back 
away and catch hoops that are thrown to 
you on either arm, permit rods to pass 
between your hands and perform similar 
effects that are obviously impossible with 
the thumbs tied. There are several 
methods of performing this trick. The 
one I am about to describe is probably 
the simplest. 

Prepare a piece of one-eighth-inch 
woven cord, about a foot long, by boiling 
it in paraffin. This treatment leaves the 
cord pliable, but stiff enough to hold any 
shape into which it may be bent. Place 
the thumbs together lengthwise, with the 
other fingers extended in spread-eagle 
fashion and present your hands to the 
person who is to tie them, palms forward, 
as shown in the photograph on page 25, 
and request that the loop of the cord be 
placed about the inside of the thumbs, 
that is, on the palm side of your extended 
hands. 


ROP the hands so that the thumbs 
may be knotted together from the 
top, but in doing so, slip the forefinger or 
third finger of the right hand inside the 
loop of the cord. Clasp the fingers to- 
gether while the knots are being tied, and 
the person making the knots will not 
notice that you are using one finger to 
make a slack in the cord. 

With the cord held securely between 
the roots of the thumbs and forefingers, 
it now will be possible for you to show 
both sides of the thumbs securely tied, 
for you take up the slack between your 
hands when showing the tops of the 
thumbs and draw the loop taut against 
the inside of the thumbs when showing the 
palms of your hands. In the latter case, 
the slack is hidden by holding your hands 
close to your body. With practice, you 
will find it fairly easy to slip either thumb 
in or out of the loop without detection, 
the paraffin holding the cord stiff enough 
to retain the form of the loop. 

In a more difficult version of the 
thumb tie, the thumbs are crossed, with 
the right thumb behind the left, and 
a paraffin treated cord is wound twice 
around them in an up and down direction 
and knotted. Then a shorter cord is passed 
between the thumbs and wound twice 
around at right angles to the other cord, 
forming a figure eight with a thumb i 
each loop. Both of these cords are 
knotted at the upper sides of the thumbs, 
and the loose ends may be tied together if 
the committee desires. 


(el YOU move the tips of. the thumbs 
apart, like opening a pair of scissors, 
you will find that for all this complicated 
tying, the right thumb can be withdrawn 
from the loop and returned to it at will. 
When catching hoops, or performing 
other similar tricks your ingenuity may 
suggest the hands should be held together, 
palm to palm, with the fingers pointing 
upward. In this position, the thumbs are 
not easy to see from the front, and the 
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right thumb may be withdrawn just be- 
fore the hoop is thrown. Then, after the 
hoop is caught, the thumb is replaced and 
you offer your hands to the audience for 
inspection. They, of course, are found to 
be tied securely still. 


N AMUSING little effect that can be 
introduced almost anywhere in a rope- 
tying program is illustrated in the lower 
drawings on page 23. “I was doing a few 
rope tricks last week,” you say, “and I 
asked a man to tie my right wrist. He 
did it in this way.” And you tie a rope as 
shown in the top picture. “Then he tied 
my left wrist like this,” you say, illus- 
trating by tying a second knot in the rope. 
You continue: “I asked him to tie the 
ends of the rope just as tightly and se- 
curely as he could, so that there would be 
no chance of my escaping. So he wound 
the end in and out, like this” you 
make the twist shown at the bottom as 
you speak—‘‘and pulled as hard as he 
could—so I didn’t have much trouble 
getting away, as you see.” And, as you 
give the rope a pull, the knots disappear 
and it comes out straight. 

Here is another release that always is 
good for a laugh at the expense of those 
who tie you, but is effective for its 
mystifying qualities as well as for its 
comedy. Thomas Meighan and Jack 
Pickford, the moving-picture stars, are 
shown in the two photographs below, 
assisting me in performing this trick. 
You release yourself instantly, in full view 
of the audience after being tied securely. 

A piece of smooth rope, three or four 
feet long, is used in this release. Place 
your wrists at the center of the rope, 
either in front of you or behind your back, 
and ask that they be tied tightly together. 
As you make this request, you draw your 
deft hand backward and point to the right 
wrist just under the heel of the hand, as 
though designating the spot at which the 
knot is to be applied. As you draw your 
hand back, catch the rope with the left 
little finger and draw up a loop between 
the wrists. This must be done quickly 
and confidently, for the whole trick de- 
pends on your stealing this bit of slack, 
and the laugh will be decidedly on you if 
you are detected. With this slack, you 
can let the committee tie as many knots 
of as many kinds as they desire. You can 
even ask three or four persons to take 
hold of each end ‘of the rope and pull 
with all their strength. No matter how 
many knots are made, or how tightly 
they are drawn, you can slip either hand 
out of the tie at will. 
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Houdini 
Demonstrates 
the Thumb 
Tie Trick 


The large photo shows Houdini with his 
thumbs extended, ready to be tied with a 
paraffin-treated cord. Note how with his finger 
he is making a slack in the cord. Below you 
can see the thumbs seemingly ‘‘securely” tied 


Always you can be sure of a good laugh 
if you conclude this trick as follows: 
Have your committee pull on the ropes 
until they are well nigh exhausted. Then 
say, “Are you sure the knots are tight?” 
And, when you have received an affirma- 
tive assurance, nod, smile, and say, “All 
right! [’'m glad you're satisfied with 
them,” and release your hands, roll the 
rope into a wad and throw it away with 
a careless air. 


SACK release supplies just about as 
good a trick as I know for bringing 
a performance of escapes to a close. Here 
is one that is very easy, but requires that 
you have a confederate or an assistant. 
Use a sack of rather thin material. A 
duplicate of this sack is concealed in the 
back of your coat with the mouth just 
inside the collar. 
You step into the sack in which you are 
to be tied, and your confederate pulls it 
up around you. When the mouth is as 
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high as your collar, your confederate 
takes hold of the concealed sack and pulls 
both bags up over your head. The inside 
sack is pulled about six inches higher than 
the other, and a handkerchief is wound 
about both of them and tied as tightly as 
possible. This holds the sacks together 
and conceals the fact that there are two 
of them. The mouth of the upper sack 
then is tied by members of the audience 
with stout cord above the handkerchief, 
and the knots are sealed. 

Then you are placed behind a curtain 
or in a cabinet. It is only necessary for 
you to pull the neck of the outside sack 
through the handkerchief, hide it under 
your coat, and walk into view of the audi- 
ence, with the other sack over your arm, 
with the mouth still tied tightly with 
handkerchief and cord. 


NOTHER easy sack escape can be 
made with the aid of a piece of 
broomstick that is covered with the same 
material of which the sack is made. You 
keep this stick concealed until you have 
stepped into the sack. Then, when your 
confederate or assistant gathers the 
mouth of the sack above your head, 
thrust the broomstick into the opening, 
and let the committee tie cords around 
the sack. 

When the curtain is closed about you, 
pull the broomstick out. This will give 
you sufficient slack to pull the mouth of 
the sack through the cords. Then, when 
you are out, you can work the mouth of 
the sack into the cords again, leaving 
everything apparently as it was before 
your escape. 

Probably I should append a word or 
two of warning: Even after you have ac- 
quired considerable proficiency at making 
escapes, don’t try any hazardous feats. 
Don’t try under-water escapes, round- 
the-neck rope escapes, or similar effects. 
I perform ‘such escapes, it is true; but I 
have devoted my whole life to training 
for them. 

I know of at least six persons who were 
killed trying to imitate my feats. Three 
of them were drowned, attempting to 
perform under-water handcuff escapes. 
Two men were hanged not long ago try- 
ing to escape from a “‘hangman’s tie” in 
imitation of one that I perform. Only a 
few months ago I heard of a girl in Wash- 
ington who swallowed a half-dozen needles 
while attempting to do my needle trick. 
So, if you’re ambitious to become an ama- 
teur mystifier, stick to the simple tricks. 
Don’t try dangerous rope ties. There is 
fun and glory enough in the safe tricks. 





The ‘‘Full View 
. of Audience’”’ 
Release 


The picture to the left 
shows Tom Meighan and 
Jack Pickford pulling on 
the ends of the rope with 
which the magician’s 
hands are tied behind his 
back. On the right, Hou- 
dini is telling the movie 
stars how he stole the 
slack that makes the trick 
possible. A full explana- 
tion of the trick is given on 
this page, an explanation 
that will enable you to 
perform this astounding 
release without much effort 
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It May Pay You to 


The Merits of This Fuel over Coal for Your Furnace 
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Are Carefully Set Forth by an Expert 


NY man’ can keep -his house warm 

with coal—if he can get the coal. 

But modern science now has come 

to the front with a system of house 

heating that may revolutionize the home 

life of whole communities. Coal short- 
ages will no longer 


By Co.u1ns P. BuIss 


The author of this article is Director of 

the Popular Science Institute of Standards 

and professor of Mechanical Engineering 
at New York Unwersity 





worry any one. The 
ashman will be a relic 
of the past and our 
children may never 
know the discomforts 
of getting up on a cold 
winter’s morning to go 
down and wrestle into 
life an almost dead fire 
in the furnace. Our 
cellars may become 
living-rooms, as clean 
as any other part of 
the house. 

All of these marvels 
are in sight as a result 
of the tremendous 
strides that have been 
made recently in the 
perfection of oil heat- 
ing apparatus for use 
in the home. It now is 
possible to install a 
fuel burning outfit so 
completely automatic 
that the home owner 
need only give a mini- 
mum amount of at- 
tention as compared 
with coal firing. All 
winter long the ther- 
mostatic control will 
turn the heat on and 
off to keep the house 
at any desired tem- 
perature. 

You will not have to 
struggle with a furnace 
fire to keep it down to a 
the point where the 
house will not be too 
hot during unseason- 
able warm spells. If 
you have an oil heat- 
ing outfit, and the 
weather turns warm 
suddenly, the auto- 
matic control will put 
the heater out of ac- 
tion completely and 
bring it back with 
equal promptness just 
as soon as a cold snap unexpectedly sets in. 

With a properly installed oil burner, 
you could, for instance, go away over a 
week end during the coldest weather, 
with the assurance that the temperature 
of the house would be maintained suffi- 
ciently high so that there would be no 
chance of the water pipes freezing. 

Contrast this situation with the 
troubles you have with coal under similar 
conditions: Radiators and boilers must 
be drained, and so must the water pipes. 
And when you come back from your trip, 
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prices there are two ways to look at the 
question as to whether it may be worth 
while. One is to figure it out on a dollars. 
and-cents basis, setting aside the matter 
of convenience; and the other is to con. 
sider that convenience has an actual 
monetary value. 

The chief advantage 
of oil for home heating 
is that it requires g9 
little attention. This 
is true of coal also, if 
you hire a_ furnace 
man; but most people 
have found that the 
average furnace man 

‘ is careless, inefficient, 
and not to be com. 
pared with the ac. 
curate regulation of 
the oil burner instal- 
lation. 

There is just one way 
to figure if you can 
afford the advantages 
of fuel oil heating for 
your home. And that 
is to make up a conm- 
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Do You See the Point in This Picture? 


The upper left part of the illustration shows an interior cross section of a home heated 
with coal. At the right is shown a house with the same type of heating plant to which 
has been added an oil burner and a storage tank shown below. The coal cost, $175, was 
based on 10 tons at $17.50 a ton. Oil was figured at 1250 gallons at about 16 cents a 
gallon. Revise the figures to suit amount of coal you use and prices paid for same 


the house will be so cold that it will take 
a day or two to get it really warm again. 

Of course there are sections of the 
country where local conditions are such 
that wood or coal or natural gas are so 
cheap that burning fuel oil to heat the 
home could be classed only as a wasteful 
luxury. In other sections the commercial 
distribution of fuel oil has not been 
carried to the point where the home 
owner can profitably obtain the ad- 
vantages of fuel oil. 

Where fuel oil is available at reasonable 


<a = 
FPS ELECER' 
NO ATTENTION: NEEDED; 
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parative table that will 
show you your present 
costs, as they actually 
are, and a fair estimate 
of the probable cost of 
burning oil. 

On this page you: 
will find an illustration 
that will help you to 
list the various items 
of expense, and it also 
points out some of the 
relative advantages 
and disadvantages of 
the two systems. 

Manufacturers of oil 
heating outfits claim 
that from 100 to 150 
gallons of fuel oil have 
the same heat produc- 
ing value as one ton 
of coal. About 1% 
gallons of oil as the 
equivalent of one ton 
of coal should be a fair 
average. You know how 
much coal you burned 
last year, and wit 
this figure to go by, 
you ought to be able 
to tell pretty closely 
how much fuef oil would cost annually, 
after you have obtained quotations from 
the local oil dealer. 

Many of the successful oil burners use 
an electric motor to drive the blower, 
and the cost of the current needed to run 
the motor will have to be included in your 
estimate. The figure given as motor €X- 
pense on the illustration was based on & 
cost of 10 cents a kilowatt hour, if the 
blower has a quarter-horsepower motor 
running a total of six hoursa day. Change 

(Continued on page 146) 
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A group of children of the State Sanitarium 
for Tuberculosis, at Meriden, Conn., in 
search of health by playing in the snow in 
scanty attire. They sleep and go to school 
in open buildings. Two hours each day 
are spent exposed in this way in the open air 


Do We Wear 


loo Much 


By ROBERT 


HEY are having a crusade in 
Europe. The battle cry is “Off with 
clothing!” 

Three million pezsons, it is reported, 
have joined a nudity cult. They are swim- 
ming without bathing suits, running 
naked over the hills, and doing calis- 
thenics without a thread of clothing. 

_ It began, so far as can be determined, 
In Germany, with a health movie called 

The Way to Strength and Beauty.” 
This told of recent discoveries made by 
scientists concerning the wonderful effects 
of sunshine on the human body. For 
the first time thousands heard about 
ultra-violet light, those invisible rays in 
sunshine that increase the percentage 
of lime and phosphorus in the body fluids, 
and increase resistance to disease. 

Eczema and other skin troubles are 
cured, rickets and tuberculosis are fought 
effectively, with nothing but sunshine! 
W indow glass, it was found, shut off this 
curative element of sunlight. So did cloth- 
ing, even a single layer of gossamer tissue. 
_In Germany, if you want to spread an 
idea, you organize. Various clubs were 


ormed to free people of imprisoning 
clothes, They started sun bath and gym- 
hasium classes. One of the largest clubs 
holds huge classes in nude gymnastics in 
4 great coliseum in Berlin. 


Clothingr 


E. MARTIN 


A general alliance made up of smaller 
societies, it is reported, now: has 180 
community garden colonies, 900 model 
playgrounds, 380 fresh air baths, and 15 
holiday camps, at all of which it is the 
rule to check one’s clothes at the door. 

At first the police objected strenuously, 
but the cult spread too rapidly for con- 
trol. Now they content themselves with 
arresting only those who stroll through 
the streets without covering. In the 
country, or in their clubs, the nudist 
enthusiasts can treat themselves to as 
much sunlight as they please. 


OW the idea has spread to Switzer- 
land, Sweden, and England. Sun 
baths are by no means a new idea in 
Switzerland, which was the first country 
in the world to discover that tubercular 
children can be cured by playing naked 
in the snow on the mountains. But with 
renewed enthusiasm the Swiss tacked up 
signs on mountain paths: “To the sun 
baths.” 

England, too, had been interested in 
sunlight before German cultists began 
boosting it. A group of scientists long 
had been working to find a reason for the 
prevalence of rickets among London chil- 
dren. They discovered that smoke and 
fog, shutting out the sunshine, were to 









Tight, heavy garments 


a barrier to health, 
declare experts—W hy 
millions in Europe go 


naked in the sunshine 


blame. They found that children could 
be cured by exposure to sunlight or to 
ultra-violet light artificially produced. 

The English police objected to nudity, 
but last summer permitted briefer bath- 
ing suits on the beaches than ever before. 

Doctor Leonard Hill, director of the 
National Institute of Medical Research 
in London, Great Britain’s leading author- 
ity on the curative powers of sunlight, 
recently advised men to abandon their 
heavy dress and wear as light clothing as 
women do. To the women who would be 
healthy and beautiful, he urged: “Wear 
short skirts and artificial silk stockings 
and leave your arms and neck bare.” 

Women for years have been gjving sun- 
shine a chance to do its work. Now it 
must afford them satisfaction to learn 
that science abets fashion. 

And men who have growled at their 
wives’ and daughters’ thinly clad ankles, 
tissue silk dresses and exposed throats, 
now are urged to shed their winter over- 
coats and mufflers. For medical men 
have found that with all the protection 








wearing only loin cloths. 


afforded by woolen underwear, shirts, 
vests, coats and mufflers, men are more 
liable to colds and similar ailments than 
are women who go through the winter 
with neck and chest exposed. 

Doctor D. F. Smiley, who kept careful 
records of colds at Cornell University for 
four years, found that as chronic cold 
catchers the men students vastly out- 
numbered the co-eds. Insurance com- 
panies in America, which keep tab on the 
health of 85 per cent of all the people in 
the country, present illuminating figures 
on the number of deaths from pneu- 
monia. For the last 25 years, while 
women’s dress has become briefer and 
scantier, and men have stuck to their 
insulation methods, the number of men 
dying of pneumonia has constantly been 
greater than the number of women dying 
of it. One company with 6,000,000 policy 
holders found that in 1924, 93.4 white 
males of every 100,000 died of pneumonia, 
while only 67 women of every 100,000 
succumbed. In spite of short skirts, 
insurance companies still regard the 
expectation of life in women over 50 years 
as better than in men. 

No better costume for mankind ever 
has been devised than the short kilts of 
Scotland, declares Dr. Walter B. James 
of New York City, who has made an 
intensive study of the relation of clothing 
to health. In this connection, it will be 
recalled that the hardiness of the Scots 
in the trenches was a constant source of 
amazement to the soldiers of the other 
allied nations. 

Doctor James describes: American sol- 
diers in their uniforms as “hermetically 
sealed.” “‘For health,” he says, “they 
could hardly dress worse. Tight woolen 
clothing, puttees wrapped around legs to 
keep air from getting in or out at the 
bottom, and collar tight at the top to 
keep air from escaping there. The aver- 
age civilian, while he seals himself at the 
top with a tight collar, leaves his trouser 
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This picture shows four members of the Meusendick School for Physical Culture, Berlin, Germany, taking a workout in the early morning air, 
Reasonably vigorous exercise in the open without clothing, they believe, is the best way to secure health and strength 


legs open. Adequate ventilation of the 
body is a health necessity.” 

Until recently scientists believed that 
the bad effects of a stuffy, crowded room 
were caused by poison “in the air.” Late 
investigations have shown, however, that 
these bad effects are due to a lack of air 
movement. 

To function properly the body must be 
kept at an even and favorable tempera- 
ture. If excess heat on the surface is not 
carried off by air, the blood becomes con- 
gested and illness results. 

Changes in the temperature of the 
atmosphere, Doctor James explains, are 
met by corresponding alterations in distri- 
bution of blood in the body, so that there 
is always a state of balance between each 
part of the body and the air in contact 
with it. Only constant exercise will keep 
the nervous system, that has control of 






Which Is the 
Healthier? 


Man’s garments are numerous and 
heavy compared with woman’s. That 
is one reason why men suffer more from 
colds than women, say knowing ones 
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heat regulation, fit, so that it will respond 
quickly. Covering the skin with poorly 
ventilated clothing causes it to become 
sluggish and inefficient. 

Doctors W. B. McClure and L. W. 
Sauer of Chicago experimented with eight 
pairs of puppies to find the importance of 
air reaching the skin. Two puppies of 
the same litter were put in an incubator. 
One was incased in a Canton flannel coat 
sewed around his shoulders, trunk, and 
hips, leaving the legs, neck, and head 
uncovered. 

Plenty of fresh air was let into the 
incubator, but all of the jacketed pup- 
pies died. The others suffered no ill effects. 

Doctor Hill stresses also, the impor 
tance of the kind of material used for 
clothing. 

A larger percentage of ultra-violet light 
rays penetrate artificial silk than any 
other material. The fewer layers of 
clothing worn, the better. Even a single 
layer of artificial silk cuts off half of the 
rays, and two or three layers of ordinary 
clothing cut out all rays. 

For warmth, those materials that hold 
most air are best. Furs are warm because 
the hair part is 98 per cent air. Flannel is 
90 per cent air. Wool is warm principally 
because its texture causes it to stand 
away from the skin, leaving an air layer 


. between the materia! and skin. When wet 


it is much warmer than cotton, because 
it holds more air, while cotton clings. . 

Cotton, slick with starch or dressing, '8 
coolest. The Arab with a single flopping 
garment of such material has probably hit 
upon the best hot weather garment 
existence. 

Doctor Albert Hess of New York City, 
who experimented with ultra-violet light 
on chickens and other animals, tried dress- 
ing up rats in different kinds of clothing. 
An outfit of nainsook cotton, he found, 
extended the time of exposure necessary 
to protect rats from rickets, from three to 
ten minutes a day. 
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Can the Eagle Fly with | 
the Best of Them: 





: HROUGH the maze of C Cc 
conflicting reports con- \\ 
; cerning the air power of \ \\ 

the United States, as compared \ i \\\ 

' with that of other great nations, YY 
4 comes the recent assurance from ‘ \ XY 

| high military authorities that ral \ \\ 
a Uncle Sam is holding his own. q\ \ 
‘These same authorities con- L \ 

- tend that this nation could, with O\ * B 

a concentrated spurt, reach an \ \ 


equality with any rival. 
Major-Gen. Mason M. Pat- 
rick, Chief of the Army Air 
Service, recently gave the fol- 
lowing figures to the Air Board 
appointed by President Cool- 
idge to investigate the charges 
of weakness in the nation’s air 
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power by Colonel William E. 
Mitchell, stormy petrel of Amer-  ||__ 
ican aeronautics: 
Nation Men Planes 
France......... 36,000 1500 Mm 
4 | Great Britain... 32,000 1000 9 tit 
y United States... 15,000 1400 : 
e {ae 11,000 800} L 
Risuaisyoiousous 00 . 
: Japan 8000 800 SE 
t These are the official esti-  “~ PRISM 
f mates. At the trial of Colonel 
f Mitchell, Lieutenant-Colonel 
I, Gilmore, chief of the Supply 
it Division of the Army Air Service, tes- 
d tified that the Army has 1950 planes, 
d 75 per cent of which are war-time 
machines. 
Ie The figures quoted above are consid- 
p- ered by officials of the government “the 
s. best reliable information obtainable.” 
I Using them as a basis for comparison, it 
or is apparent that the United States is not 
in a precarious condition. 
ht In two years France has added only 
ny slightly to her air personnel and has built 
of only a few more planes. England has 
le added virtually nothing to her personnel, 
he though she has been busily engaged in 
ry building planes. Italy, thanks to a vigor- 
ous aeronautical program inaugurated by 
Id Premier Mussolini, has nearly doubled 
se her air personnel and has more than 
1s doubled her air fleet. Japan has more 
ly than doubled both personnel and fleet. 
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UNITED STATES..... . 15,000 


ITALY ....... 11,000 
JAPAN....8,000 


the size of the five machines gives the comparative plane power. 
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Ingenious Range Finder 
for Aircraft Guns 


An example of American ingenuity in aeronautics is this new instrument, 


the telemeter, which gives direct reading of an aerial target’s range 


PRISM 





EYEPIECE 


How the Range Is Determined 
by a Telemeter 


HESE two diagrams explain how the tele- 

meter determines the range of an aerial tar- 
get by triangulation. In the upper diagram the 
range finder is seen to form the base AB of the 
triangle ABC, in which C is the target. At A 
and B are prisms that direct rays of light from 
the target to an ocular prism and eyepiece at 
the center, as shown in the lower diagram. The 
prism at A is stationary so that the angle at A 
remains fixed at 90°, while the prism at B is 
movable, making it possible to vary the angle 
at B. The operator, looking into the eyepiece, 
at first sees two images of the target C, one 
directed from the prism at A, the other from the 
prism at B. He then adjusts the prism at B 
until the two images of the target coincide. 
The base AB and angle at A are constant, there- 
fore determination of angle at B makes possible 
direct calibrated reading of the range AC in 
yards. Because of the shortness of the base line 
compared with range, determination of the angles 
calls for an instrument of remarkable precision 
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In 1923 reliable figures ranked 


— — oe oe 


Great Britain... 31,000 600 


rf the air power of the leading 
cea nations as follows: 
af ty 
Nation Men Planes 
France...... 33,500 1250 
q_} 


PRISM ~ United States... 14,325 810 


| ar 6500 250 
Japan......... 3100 250 


However, air power does not depend 
entirely on personnel and ships. A huge 
building program at the present time 
might not give the United States im- 
mediate supremacy in the air. Planes 
built today may be obsolete in a few 
years, so fast is progress. 

American progress in aeronautics is 
well illustrated by the stirring victories 
scored during the last few months in the 
Pulitzer air races at Mitchel Field and in 
the races for the Schneider Cup at Balti- 
more. In one race Americans introduced 
the fastest land plane yet built, and in 
the other they demonstrated that the 
machine is readily convertible into the 
fastest seaplane yet invented. 

Also some of the most important ac- 
cessories in the science of aeronautics, 
such as the range finder pictured on this 
page, are the product of American brains. 















































GREAT BRITAIN ITALY 


The above illustration shows the air power of the leading nations. The human figures indicate the comparative man strength, while 
If Uncle Sam ranks third in man power, he is second in plane power 
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We Will Pay 
$1000 Cash Each Month 








in a New and Fascinating 


Prize Contest 


E WERE talking about a 
famous American. Said my 
friend: “‘ Heisthe most interest- 


ing man I know because he is so darned 
helpful.” That phrase, so darned helpful, 
stuck in my mind. 


In the letters about our $10,000 contest 
on the homemaking problems of John and 


Mary Newlywed, I found the phrase: 


again. Not once but many times. Thou- 
sands of folks discovered that in helping 
John and Mary they help themselves. 


Because ‘that contest proved so darned 
helpful, many of you asked for more. We 
are going to give you more. Your old 
friends, John and Mary, have new and 
fascinating problems for you to solve. Be- 


ginning with our next issue we will pay — 


$1000 each month for the best solutions 
to these problems. 


The best features of our first big con- 
test have been retained and new and un- 
usual ones added. For one thing, through 


these contests, John and Mary hope to 
help you do your work better and get 
more fun out of life by training your mind 
to make a record of the things you see. 


VERYBODY, everywhere, can 
}; compete. No writing experience or 
technical skill is necessary. All you need 
is a wide-awake mind. Sixty-three cash 
prizes will be awarded every month. You 
have an equal chance with anybody else 
to win one of them. Full details and the 


first complete contest will appear in the 
next PopuLAR SCIENCE MONTHLY. 


I know these contests will interest you. 
For John and Mary are everyday people. 
They are just like you and me, whether 
we live in Portland, Maine, or San Diego, 
California. Their problems are the ordi- 
nary problems that you and I encounter 
daily. In helping them solve their problems 
we shall be “darned helpful”’ to ourselves. 


—~§.N. B. 


February, 19% 
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First big $1000 Prize Contest in our March 
issue, published February 10. Don’t Miss It! 
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A New List of Prize-Winners 


Judges Announce 68 Further Awards in Our Great 
$10,000 “WHAT’S WRONG” CONTEST 





OES it pay to keep trying? 
D Ask Ethan W. Vars, a 
young machine designer 

of Erie, Pa. 

Last June Mr. Vars entered 
PoruLAR SCIENCE MownrTHLYy’s 
great $10,000 “What’s Wrong” 
Contest. In the first of the four 
Monthly Contests he made 
three mistakes in his answers. 
In the July Contest four of his 
answers were wrong, and in the 
August Contest, although he 
made only one mistake, he failed 
again to win one of the cash 
prizes. But now in the September 
Contest, the last of the four 








doing wrong and why it was 
wrong, and also pointing out the 
mistakes made by the artist in 
drawing the picture. 

The names of the remaining 
65 prize-winners—the five win- 
ners awarded $10 each, and the 
60 winners awarded $5 each— 
appear on page 142. Look care- 
fully and see if your name is on 
the list. 


| bas THE selection of the prize- 
winners, each of the thou- 
sands of entries was gone over 
with painstaking care. And in 
all cases the final decision of the 








Monthly Contests, Mr. Vars 
comes through with a perfect 
score. The judges announce 
that of all the thousands of entries sub- 
mitted in the contest his was the very 
best; and so they have awarded him the 
first prize of $500. The picture at the 
top of this page shows the winner with 
his son, reading PopuLar ScIENCE 
MonTHLY. 

When we wrote to Mr. Vars for his 
photograph he evidently suspected that 
there was “something up.” For he replied: 

“Tf my mind tends to wander from my 
pleasant work of designing tools and 
machines here at the Erie works of the 
General Electric, you may rest assured 
that Iam wondering what the rest of the 
program is like, and hoping that there is 
a good act coming.” By this time the 
“good act’? has reached him—a check 
from this magazine for $500. 


R. VARS’ entry was submitted in 

the form of a neatly bound book- 
let, each page of which contained one of 
the contest pictures showing John or 
Mary Newlywed, or both, working at 
some odd job about the house, accom- 
panied by short typewritten statements 
of the two things wrong in the picture. 

The winner of the second prize of $100, 
Albert T. Rowan of Garyville, La., is a 
mechanical draftsman for a large lumber 
company. Mr. Rowan’s friends helped 
him greatly, he says, and he also made 
much use of PopuLAR ScIENCE MonTHLY 
in preparing his answers. 

“After looking high and low for at least 
one hint to the picture,” he writes, “many 
a time I was ready to drop the contest 
flat. However, when these spells came 
on, I would forget the contest for a while, 
read an article or so, and then I was ready 
to try again.” 

Mr. Rowan’s entry, too, was in the 
form of typewritten answers to the pic- 
tures arranged in a bound volume. 

The third prize of $50 goes to Kenneth 
L. Barrett of Fort Myers, Fla. His 
answers to the eight contest pictures 
Were quite original, for each was prepared 
as a personal letter to John, telling him 
Very confidentially just what he was 





Ethan W. Vars of Erie, Pa., winner of the first prize of $500, 
with his young son, perusing Popular Science Monthly 








The Three Best 


— first three prizes in the Sep- 
tember ‘“‘What’s Wrong” Contest 
are awarded by the judges as follows: 


FIRST PRIZE, $500 


Ethan W. Vars 
Erie, Pa. 


SECOND PRIZE, $100 


Albert T. Rowan 
Garyville, La. 


THIRD PRIZE, $50 


Kenneth L. Barrett 
Fort Myers, Fla. 


Names of winners of the other 65 
prizes will be found on page 142 
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Albert T. Rowan, mechanical draftsman, of 
Garyville, La., winner of the second prize of $100 


judges was based on _ three 
points—accuracy, clearness, and 
skill in presentation. 

And now, with all of the four Monthly 
Contests decided and the prizes awarded, 
readers of Poputar Science MOonrtHLY 
will await with renewed interest the 
announcement of winners in the Grand 
Prize Contest, in which the largest cash 
prizes, totaling $6000, are to be awarded. 
These big prizes go to the contestants 
who have submitted the best answers to 
all 32 pictures included in the four 
Monthly Contests. The winner of the 
first prize will receive $2500 in cash; 
second prize, $1000, and third prize, $500. 
In addition, there will be five prizes of 
$50 each; 50 prizes of $10 each, and 250 
prizes of $5 each. 

Who will be the winners? 

The task of reaching a decision from 
some 60,000 entries is a tremendous one. 
The judges tell us, however, that the 
work of checking and judging the entries 
is progressing rapidly, and that they ex- 
pect to reach their final decisions in time 
for the announcement of the Grand Prize 
winners in the April issue of PopuLar 
SciENcE Montuty, published March 10. 


XPRESSIONS of appreciation have 

come to us in hundreds of letters from 
contestants who say they have found 
our great $10,000 “ What’s Wrong” Con- 
test not only entertaining but helpful. 
For this very reason we plan to present 
John and Mary Newlywed next month 
in a brand new contest, announced on 
page 30 of this issue. You can’t afford 
to miss it. 

A complete list of correct answers to 
the eight pictures in the September 
“What's Wrong” Contest appears below. 
For each picture you were asked to tell, 
first, what John or Mary or both were 
doing wrong, and why it was wrong; 
second, what deliberate mistake the artist 
had made in drawing the picture. In the 
list A is John’s error and B is the artist’s 
mistake: 

1. A—John is putting on the padlock 
so that the screws holding the hasp are 
exposed. He should reverse the position 
of the hasp so that when the door is pad- 
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locked the hasp will fold over and cover 
up the screws. B—The artist has drawn 
a right hand on John’s left forearm. 

2. A—John is placing the shelf where 
it will interfere with the opening of ‘the 
door. After the shelf is up the door will 
strike against it. B—The artist has 
drawn a left-handed auger bit in John’s 
toolkit. No such tool is made. 

3. A—John is inserting the tire irons 
on opposite sides of the tire. He should 
insert them about six or eight inches apart 
on the same side of the tire. B—The 
artist has drawn the jack under the hub 
cap instead of under the axle. The tire 
could not be removed from the wheel with 
the jack in this position. 

4. A—John has placed the night latch 
on the door with the bolt turned the 
wrong way. The flat side of the bolt 
should be face inward; otherwise the door 
will not shut. B—The artist has drawn 
the keyhole in the door so far up under 
the doorknob that no key could be in- 
serted in the lock. 
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Kenneth L. Barrett of Fort Myers, Fla., 
is the winner of the third prize of $50 


5. A—John is painting with white 
enamel on dark woodwork. He should 
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apply two or more coats of flat white be- 
fore applying the enamel to prevent the 
dark from showing through. B—The 
artist has drawn the picture in the cor- 
ner in an impossible position. To hang 
in such a position it would have to pro- 
ject through the adjacent wall. 

6. A—John is soldering the broken 
heating element of the electric iron—a 
useless task, since the heat developed by 
the iron in use will melt the solder and 
break the connection. He should twist 
the wires together. B—The artist has 
drawn the gasoline torch without a suit- 
able air-pump handle. 

7. A—John is oiling the commutator 
brushes of the electric fan. They should 
be left dry. He should put oil in the cup 
provided for that purpose. B—The artist 
has drawn the oil reservoir above the 
shaft of the fan instead of below. 

8. A—John is running radio wires un- 
der the rug. The pressure of feet on the 
ridge thus created will, in time, cut the 


(Continued on page 142) 










The panatrope, remarkable new electric talking machine 


HE marvelously exact methods of 
reproduction of human voices and 
musical instruments made possible 
through engineering research to improve 
the quality of radio reception now have 
been applied to the recording and repro- 
duction of talking-machine records. 
Heretofore the greatest trouble with 
phonographs has been metallic harsh- 
ness, coupled with a failure to engrave on 
the record and reproduce by way of the 
needle and horn a large part of the com- 
plicated vibrations that go to make the 
sound waves of speech and music. Now 
these difficulties have been overcome, it is 
claimed, in a wonderful new machine 
called the “panatrope.” It 
is a result of the combined 


: 1€@ SOUND WAVES 
efforts of the engineering nmvvuv™y 
staffs in the laboratories ““Ywuw 


of the General Electric 
Company, the Westing- 
house Company, and the 
Brunswick-Balke-Collender 
Company. 
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Instead of a cutting tool actually 
operated by the sound vibrations from 
the voices or instruments of perform- 
ing artists, the panatrope 
records are cut by a tool 
that is operated electrically. 
When the record is played 
in the machine, the tiny 
record grooves are not 

forced to supply 
« power to a needle 

that operates the 
diaphragm and thus 

produces sound vi- 

brations. Instead, 

the grooves simply 
control the move- 
ment of an exceed- 
ingly light needle 
which, in turn, pro- 
duces a minute elec- 

tric current — a 
miniature electrical replica of the sound 
waves. 

This current is fed into a powerful and 
distortionless audio amplifier, where it is 
increased thousands of times in volume. 
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How the sounds are recorded electrically. The sound waves are thrown against a tiny mir- 
ror, the vibrations of which actuate a photo-electric cell. This translates varying beams of 
light into electrical impulses that operate a magnetic tool that cuts grooves in the record 





Showing how the record is repro- 
duced electrically and translated 
into sound waves by loudspeaker 







The New Electric Phonograph 


A Remarkable Instrument Born of Radto 


Then this magnified “output is turned 
into sound waves by a loudspeaker of the 
cone type. 

The studio of the recording laboratory 
resembles the studio of a radio broad- 
casting station. Instead of the usual 
microphone, however, the sound waves 
are thrown against the back of a tiny 
mirror only 1/100 of an inch in diameter. 
The sound waves cause the mirror to 
vibrate and thus move a fine thread of 
light back and 
forth across a 
photo-electric 
cell, which trans- 
lates the motion 
of the beam of 
light into electric 
impulses. These 
impulses are am- 
plified and the 
output of the am- 
plifier operates a 
magnetic engrav- 
ing tool that cuts 
the groove in the 
master record. 















MAGNETIC ENGRAVING 
TOOL 


Recording 
Instrument 


It performs the 
same function 48 
the microphone of 
a radio broad- 
casting studio 
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Hunts Big Game with{ Arrows 


A Sure Shot 


Arthur Young, noted 
American archer, in 
his hunting togs. His 
longbow is patterned 
after the weapon used 
by the English arch- 
ers of old. His steel- 
pointed arrows may 
be as deadly as bullets 














With a single arrow, Young brought down this lion during one 
of the recent hunting trips with Stewart Edward White in Africa 





N THE party of twentieth century Robin Hoods 
who, with Stewart Edward White, noted author, 
have been hunting lions and other big game with 

bow and arrow in Africa, there probably is none more 
fearless than Arthur Young, one of the most skilful of 
American archers. Before joining the spectacular 
African expedition, Young more than once had proved 
his deadly aim with the longbow in the wilds of Alaska, 
bringing down bears, moose, and other big game. Some 
of his exploits are pictured here. 

The bow and arrows used by Young are patterned 
after the weapons with which the English archers won 
fame at the Battle of Crécy nearly 600 years ago. This 
bow will shoot an arrow more than 200 yards. The 
distance at which the archer can feel confident of 
striking his target ranges from 10 to 100 yards. 

eokedt Facing a charging lion at 50 yards, and trusting to a 
pointed shaft to bring him down, is a sport that requires 
iron nerve, trained muscles, and unerring marksmanship. 





Evidence of Young’s 
amazing marksman- 
ship. This salmon 
was four feet under : 
water in the Russian : p Big Game in Alaska 
River, Alaska, when The remarkable photograph at the 
the archer pierced right shows Young in Alaska, ad- 
its head with an ar- vancing on two brown bears at a dis- 
tow from his bow Pay tance of a few yards. Below: A 
moose brought down by the bow- 
man in the Kenai Peninsula, Alaska 
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powerful blower. 


‘ detached, etc. 


WO hundred expert firemen, who 
never ride an engine or climb a 
swaying ladder, spend their days 


in a strange building in Chicago protect- 
ing lives and property. Some in oilskins 


and boots play huge streams of water on. 


roaring flames. Others are unlike any 
other firemen you have ever seen—young 
men who devote their lives to pouring 
chemicals in test tubes or reading deli- 
cate instruments. 

They are employees of the Under- 
writers’ Laboratories, an organization 
maintained by insurance companies of 
the country, whose job it is to test in- 
ventions designed to protect your prop- 
erty. 

To these strange firemen inventions are 
sent from every corner of the world. Each 
invention may represent months, or even 
years, of patient labor.. But that means 
nothing to these men. Their job is to dis- 
cover if each device will prevent, detect, 
or fight fire. For some weeks each inven- 
tion is subjected to the severest tests to 
determine if it will work. 





HESE strange firemen also study all 

possible ways in which fires may 
originate. When the first pipeless fur- 
nace arrived for examination, a cottage 
basement and first floor were set up at 
the laboratories, with thermometers at 
various points to register the tempera- 
tures. <A hot fire was started in the fur- 
nace, with damper opened wide. In a 
home with such a furnace, a rug might 
have been left over the register. There- 
fore the engineers covered the register 
with a piece of heavy burlap. It caught 
fire in 40 minutes. 

Perhaps floor sweepings were dropped 
in the register. Bits of paper and saw- 
dust, therefore, were thrown into the 
test register. Clothing might be put over 
the register to dry and be forgotten. So 
cloths were put on it to see how soon they 
would ignite. Rags or excelsior might be 


How Fire-Resisting Roof Material Is Tested 


This picture shows how roofing material in the Underwriters’ 
Laboratories is subjected to the “third degree.”’ Gas burner 
flames are being driven against these shingles by wind from a 
An observer notes how long it will take 
for the shingles to ignite, whether burning fragments are being 
To the right, a furnace for testing the fire 
resistance of floors, their load capacity, also their expansion 


left next the furnace. These also 
were placed near the test furnace. 
Then the register was completely 
covered with sheet iron. These are 
only some of the tests to which 
that furnace was subjected before 
the engineers were ready to say 
that it offered no fire hazard. 


ERTAIN tests have been stan- 
dardized. Every new kind of 
roofing, supposedly fireproof, for 
instance, is given the same treat- 
ment. I sawa sample of roofing put 
on a wooden deck, slanted to a 
degree of the pitch of an average 
roof. Ten inches above it was a 
drum, glaring red, holding roaring 
gas flames. The roofing was sub- 
jected to this intense radiant heat 
until flames appeared on the under 
side of the deck. 
A piece of lighted wood, repre- 
senting flying embers in a real fire, 
was thrown directly on the piece 
of roofing and allowed to burn out. 
Finally, from a blower there came 
a gale representing a 12-mile wind, 
hurling a mass of flames directly 
on the roofing surface. Inspectors 
watched to see how long it took the 
roof deck boards to ignite, and how 








The Strangest 


Experts Who Never Rode an Engine 
Lives and Property—Some \ 
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A Torch Test for Bank Alarms 
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quickly the fire spread. 
The severe test used for wired 


Making an oxyacetylene attack on a bank alarm. It 
is a well-known fact that “yeggs’’ favor the acetylene 
torch to gain entrance to a protected vault that 


windows, fire shutters-and doors at 
first led manufacturers to declare 
that no product would ever be 
able to pass it. When I visited the 
laboratories I saw a “fireproof” window 
under test. It was fitted in a steel frame 
in a brick wall, and the whole wall slid 
back to form the fourth side of a furnace 
of firebrick. 


GAS fire was lighted in the furnace, 
and air was forced in, making the 
furnace a huge roaring Bunsen burner. 
Flames licked the window for a whole 


usually is guarded bya housed alarm contrivance 


hour. At the end of that time the tem- 
perature in the furnace reached 1700° F. 
The glass cracked and the metal sashes 
bent inward. 

Then the gas was turned off, the wall 
with the window pulled out, and the 
whole was deluged with water from a 4 
hose. Big gashes appeared in the wil- 
dow. 

I also saw building columns tested by 
means of an enormous combination fut 
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Firemen in the Worl 


or Climbed a Ladder—How They Protect Our 
Odd Ways Mysterious Fires Start 
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By G. B. SEYBoLp 


nace and hydraulic ram. While the col- 
umns were surrounded by flames and 
heat equal to the most tremendous con- 
flagration, the mighty ram bore down 
upon them with the weight of many 
stories. Delicate instruments noted the 
temperature and how much the columns 
sagged, bent, and twisted. A stream of 
cold water shot at the hot columns sup- 
plied the climax. A few columns, that, 
in spite of distortion, had 
managed to keep upright, 
shivered and fell, a shape- 
less mass. In their study 
of fire causes, these experts 
have found explanations 
that rival fiction. 


“TYLIZA, a pet cat, 
started one of the 
worst factory fires I have 
ever seen,” said George 
B. Muldaur, general agent 
for the laboratories, while 
showing me about the 
unique building. 
“Oil burners, you 
know,” he said, “have 
attachments to shut off 






To the right: A. H. Nuck- 
olls, of the Chicago Under- 
writers’ Laboratory, with 
his invention, a camera for 
photographing explosive 
gases. The drum holds 
high explosive pressure. 
The bomb in the center of 
the drum is floating in oil 
to maintain the gases at 
the required temperature 


























































In the above illustration the man to the right 
is testing a fuse by blowing it against the wall 











Above: Combination of furnace and ram to test columns, with a deflec- 
tion apparatus to show which way column will bend under heat and 















































































































Pressure. To the right, a photo of a column after fire and pressure tests 


have been applied in order to determine its exact structural value 
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the oil automatically. One make 
has a device—a can—into which 
the excess oil drips. When the 
can is full, it presses down and 
moves a valve that cuts off the 
fuel supply. 

“Old Eliza was always roaming about, 
hunting warm spots for her rheumatic 
bones. One day she discovered a little 
space under this safety device. It was 
comfortable there, and the pressure of 
the can on her back, as it filled with oil, 
wasn't enough to worry about. She slept, 
and the can ran over. Oil kept on pour- 
ing into the furnace and soon started a 
fire that caused a loss of thousands of 
dollars. 

“We have found cases,” he went on, 
“when animals were used deliberately to 
set places on fire. In one town in Mis- 
sourl a cottage burned to the ground 
while the owner was away at a picture 
show. It happened that he had put an 
unusually heavy insurance on it just the 
month before. The fire appeared acci- 
dental, but the insurance company had 
the ruins searched thoroughly. 

“In the dining-room wreckage were 
found a lamp, a string, and a piece of 
meat. One bright young fellow measured 
the string and found that it was just the 
height of a table. This brought out the 
story. 





” HE owner of the house had fixed a 

piece of meat to the end of a string 
and attached the string to a lighted lamp, 
which he set near the edge of a table. The 
meat hung dangling. Then he went off 
to the theater, leaving the cat alone in 
the house. Tugging at the meat, the cat 
pulled the lamp over. The astounding 
part was that, while the fire burned every 
stick of furniture, the lamp, string, and 
meat remained as evidence.” 

Rats and mice cause fires, but in the 
laboratories they have proved that even 
starving rodents will not nibble matches. 
“Mice may cause fires by scratching 
about in matches,” says Mr. Muldaur. 








POPULAR SCIENCE MONTHLY 








the funnel to strain out 
the water. Friction of the 
gasoline falling on the skin 
caused static electricity. 
One good spark was enough 
to start things going. 


. EAR here is a new 
house, the back of 
which was burned off 
because Mrs. Johnson, who 
lives there, decided to wash 
her gloves in gasoline. She 
had the pan out on the 
back porch in the open 
air. She rubbed hard on 
a spot, static electricity 
was formed, and in a few 
seconds flames were shoot- 
‘ ing up the lattice trellis. 
In dry-cleaning establish- 
ments the danger of static 
electricity is recognized, 
and containers holding 
cleaning fluids are always 
carefully grounded.” 
“What is that?” Iasked, 
seeing a strange machine. 
“That is an electrical 
device for administering 
ether, "my guide explained. 
“It’s an invention to pre- 
vent explosions in hospi- 











A Laboratory Test of a Fireproof Window 


A metal window frame in a movable wall has just been 
brought from a hot furnace to determine if the glass and metal 
will stand the impact of a fire stream and the sudden con- 
traction caused by the cold water. At the left may be seen 
a section of the elaborate system of air and gas controls 


“In New York City there is a record of a 
fire caused by a mouse, a cat, and a box 
of matches. The cat was watching a 
mouse that ran into a matchbox. The 
mouse, scrambling about, set the box on 
fire. The cat pounced on its prey and 
knocked the box to the floor, where the 
fire caught in a rug.” 

We had come to a huge room, where 
three engineers and two mechanics in 
rubber boots and oilskins were testing 
inventions for handling water for fire 
protection. There were valves and tanks 
everywhere, 450 valves I was told, from 
tiny ones, with a bore of 1/32 of an inch, 
to huge pieces of mechanism that required 
the lifting power of a 24,000-pound travel- 
ing crane to swing them into place. A 
25,000-gallon concrete cistern and two 
4000-gallon pressure tanks were part of 
the equipment used in testing out sprink- 
ler systems. , 


a HE sun,” said Mr. Muldaur, “‘some- 

times starts a fire. One Sunday after- 
noon in an Illinois city, a fire broke out 
in the display window of a jewelry store. 
Among the window decorations was a 
round ball of glass with a picture under 
it. This had focused the rays of the sun 
so that it acted like a prism and set fire to 
tissue-paper streamers hanging at the 
back of the window. 

“The sun isn’t the only natural fire- 
bug,”’ commented Mr. Muldaur. “Look 
at static electricity. The other day a big 
garage burned. ‘Thirteen men were in- 
jured, and 19 cars burned to cinders be- 
cause a garage workman didn’t know that 
chamois skin and gasoline are a danger- 
ous combination. He was filling a gaso- 
line tank and used a chamois skin inside 





tals. Perhaps you read 
about the tragedy in Eng- 
land last week?”’ I shook 
my head. 

“They were using ether 
for an anesthetic. The 
patient lay on the operat- 
ing table, with his throat and lungs filled 
with it. Ten feet away there was a tiny 
flame over a gas jet, where instruments 
were being sterilized. 


7  ytaseccay th a flash of fire leaped 

across the foom. The ether in the 
man’s throat exploded and killed him. 
After all, this isn’t so surprising when 
you consider that ether spreads in the air 
quicker than almost any other known 
substance. If you should let ether drip 
on the back of your hand, drop by drop, 
with intervals of a few seconds, the 
evaporation would be so rapid that your 
hand would freeze solid in a few minutes. 





Forty Below Zero in a Laboratory 


In the above photo the men are making carbon 
dioxide snow, by the rapid expansion of liquefied 
carbon dioxide, in order to learn if extinguishing 
fluids will freeze in the most extreme cold weather 
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“The explosion in the operating room 
was caused by a flashback. A_ screen 
like this made of copper will not let fire 
pass through. It is like the gauze used 
in the miner’s Davy lamp. 

“We usually think of explosions cays. 
ing factory fires, but they are quite as 
likely to occur in homes, sometimes from 
most unusual causes,’ Mr. Muldaur said, 
and I agreed, thinking of one that had 
recently occurred in the home of one of 
my own friends. 

“Everybody in our block had been 
expecting the fellow who lives next door 
to us to blow up any minute,” my friend 
had explained, in narrating the story, 
“He is the kind that takes a lighted 
match to see whether his gasoline tank js 
empty. 

“We had noticed him tinkering around 
his car one morning. Suddenly we heard 
an explosion, and my wife  shrieked, 
‘Mr. Luce!’ and rushed to the window, 
But there was Luce, polishing away, as 
calm as you please. 


" WE WERE positive that there had 

been an explosion. It had rocked 
our house. A few minutes later my wife 
started to the basement for vegetables. 
When she opened the door to the cellar. 
way, she saw the light of flames reflected 
on the wall. One whole corner of our 
cellar was on fire, but it was the corner 
farthest from the furnace. 

“For the life of us, we couldn’t under. 
stand it. We are cranks at our house 
about fire prevention. The coalbin 
wasn’t close to the furnace. I shoveled 
the coal over ever so often to prevent 
spontaneous combustion. We didn’t pile 
trash close to the furnace. Later we fig- 
ured it out. 

“The hot-water coil in the furnace had 
burned through. 

“Water filled the furnace, and steam 
blew the furnace fire door open. Clear 
across the cellar, over by the door, wait- 
ing for the garbage collector, there was 
a basket of waste paper. A single coal 
thrown out of the furnace by the steam 
flew more than 20 feet and landed in this 
basket. Had it been at night, we'd all 
have been burned in our beds.” 

“Fires from radiation,” Mr. Muldaur 


(Continued on page 144) 
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Nature's Dumbest Genius 


With Canny Skill the Spider 
Strings Telegraph Lines, Yet 
Doesn’t Know Its Own Family 


. 
Photos courtesy fea 


Paul G. Howes «otf Pie 
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to test the maternal affection of the 
spider. With a pair of pincers he 
tried to take from her the silk bag that she 
dragged along behind her and that con- 


A FAMOUS naturalist once decided 


tained her eggs, soon to be hatched. Shere- - 


sisted bitterly, hugging the sack up under 
her abdomen. So ferocious was her attack 
on the pincers that the investigator could 
hear the rasp of her jaws on the metal. 
Commendable mother love, bravery and 
intelligence, said the naturalist. 

Then, after finally depriving her of her 
little egg bag, he tossed her another bag, 
taken from a different spider. This she 
accepted eagerly. The experiment was 
repeated. This time an egg bag of a 
different species of spider was offered in 
exchange for the one taken away. There 
was no sign of rejection. The spider was 
content. 

Finally, a tiny ball of cork was tossed 
her, as recompense for the stolen bag, and 
she seized on it eagerly, fastened it to her 
spinnerets at the end of her abdomen, 
and walked proudly off, dragging it 
behind her, as though it were really a bag 
of eggs. 

That one experiment shows how baffling 
a subject for investigation the spider is. 
Here is a creature thet combines what 
8 perhaps the most superb technical 
skill in the animal world, with a stupid- 
ity almost incomprehensible, and, in 
addition, a savagery that stops at noth- 
ing. 


QCENTISTS still are studying the how 
J and why of the spider. Their recent 
discoveries seem to emphasize the fact 
that, whatever we may think of the spider’s 
Personality, we must applaud her for her 





By Cart Suoup 














Eggs of the Orb Builder 
The common orb building spider depositing eggs. 
To protect the eggs, she covers them with a co- 
coon of silk. Note beautiful pattern of the mother 





display of weaving and engineering skill. 

One of the latest authenticated stories 
is that of a spider capturing a mouse. It 
may sound impossible, but if you ever 
have seen a spider enmesh some huge 
insect by throwing a wide film of gummy 
silk about it, you may be willing to 
reserve judgment. 

The mouse met its fate, apparently, 
while sleeping peacefully on. the floor 
beneath a table. The spider, using the 
underneath side of the table as a base 
of operations, silently spun her sticky 
thread down and around the mouse’s 


















An Ogre among Insects 


The above picture shows a crab 
spider with its prey. These crafty 
creatures conceal themselves with- 
in the flowers and suddenly 
pounce upon the insects when 
they approach. To the left is a 
photograph of the small common 
spider much enlarged. Observe the 
terrifying expression with which 
it greets its prospective victim 


tail and up again, then down, 
around, and up again. Finally, 
when the sleeping victim was com- 
pletely enmeshed, the spider was able to 
eat it at leisure. Even a mouse, if not too 
large, would find it impossible to escape 
from such an enveloping web. 

Any ordinary spider can do the same 
with a large locust. The spider is sitting in 
the center of her web, waiting patiently. 
Suddenly she feels the threads vibrate 
wildly. She knows then that something is 
entangled, somewhere, in her far-flung 
net. Her sense of touch acts as an unerr- 
ing guide for direction, and she soon finds 
herself facing a huge locust, which is 
fighting desperately to throw off the 
entangling, sticky threads. 


He” can the spider subdue this raging 
intruder? It is very simple—simple 
to watch, that is. She turns her back on 
the locust, tilts the end of her abdomen to 
the proper angle, and then, all the eight 
hundred little gland holes in the six 
spinnerets working at once, she emits an 
iridescent sheet, a sort of broad wave of 
silk threads, each one kept almost sepa- 
rate. Her two hind legs fling this shroud 
over the victim, while at the same time 
they turn him over and over. Soon the 
locust is helpless under this silk winding 
sheet. 

The spider next approaches more 
closely, either kills or stupefies the locust 
by a skilful thrust of her poison fangs at 
a vital point, and then at leisure sucks 
and drains the liquid from the body. The 
dry remains are flung out of the web, the 
spider rebuilds whatever parts have been 
damaged, and the stage is set for another 
capture. 

Despite her eight eyes, the spider is 
afflicted with short-sightedness. She 
depends on the trembling of the web to 
bring the good news. Several species 
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Taking the Children 
for a Ride 


To the left: How many 
common spiders carry their 
young about upon their 
backs, as do the parents of 
higher animals. In the 
photo you will observe g 
whole flock of young 
spiders going for a ride 








string a “telegraph wire” from the center 
of the web to a quiet retreat some eight or 
nine feet away. There, when an insect is 
caught in the silken net, the vibrations 
come along this single lengthy thread. 
The spider responds at once. She hurries 
down the telegraph wire to the web, 
thence to the correct spot, trusses up her 
victim and sometimes carries the prize 
dangling at her heels by a thread. 


A SPIDER possesses one great advan- 
tage as an engineer. She carries her 
raw materials and tools around with her, 
always ready to set up an imposing 
structure at a moment’s notice. 

The “raw material” consists of the 
thick fluid contained in the abdomen, 
which solidifies into silk thread when 
exuded into the air. The spider’s tools, 
her spinning apparatus, are made up of 
six movable warts, usually at the end of 
the abdomen, and, in addition, of about 
130 little spinning spools on every wart. 
Each of these spinning spools is moved by 
a separate muscle, and each spool “spins” 
its own thread. Thus, when all spools 
get going together, the spider can make 
that broad wave of silk threads with 
which she swathes the locust caught in 
the web. All these threads can be com- 
bined into one by using the tip of one of 
the feet as a weaving comb. The spider 
can use as few or as many of the spools 
at the same time as she desires, depend- 
ing on whether she wishes a thin or 
thick thread. 

The thickness of a spider’s thread 
varies between .0068 and .0034 milli- 
meters. The finest silver thread made by 
man is .028 millimeters in diameter— 
four times as thick as the spi- 
der’s thickest thread! The 
latter is immensely strong, 
for, despite its thinness, it 
can support a weight of from 
five to 10 grams. 


CIENTISTS say the first 

fully equipped spider did 
not use her spinning ability 
to make webs. The urge of 
travel, perhaps, first led the 
spider to perfect her spin- 
ning. When a spider wishes 
to go somewhere, she spins a 
thread into the air and waits 
for a strong breeze. In this 
way spiders have been able 
to “balloon” over arms of 
the sea and establish them- 
selves on isolated islands. 
They are spread all over the 





face of the earth, and have the unique 
distinction of living on a higher plane 
than any other animal, excepting birds. 
Mount Everest explorers found a black 
spider hopping about on rocky cliffs 22,000 
above sea level. 


T DID not take the spider long to find 
that silk is excellent material for 
making nests to protect the eggs, for 
lining burrows in,the earth, and for mak- 
ing trapdoors to these burrows. All these 
achievements have been perfected to a 
high point. A species that roams on the 
Russian steppes makes a hinged trapdoor 
for its burrow, which is kept closed by 
having the silk hinges of weak construc- 
tion, while the lid is much thicker and 
heavier so that it falls of its own weight. 
Another species, on the contrary, con- 
structs the hinges so that they are highly 
elastic, shutting the door with a snap 
whenever the occupant passes in or out. 
The engineering skill of the spider is 
the best side of her character. For per- 





Compare These Gossamer Threads 


The finest threads of silk gauze (left) are many times as coarse 
as the spider’s marvelously delicate strands (right). 
highly magnified. Note the droplets of glue on the spider’s 
thread, which is exceedingly strong despite its very thin substance 


Both are 


The Claws of the Weavers 


Above: The claws of the web weaver. These 
are provided with two combs with which she 
spins her net, choosing at will either large 
or small strands. To the left: Two 
jumper spiders fighting over a dead bee 





sonality, altruism, social spirit, or intel- 
lect, the spider is below par. 


ee the spider’s domestic life. 
The female is absolute boss. That is 
why “she” is used in speaking of the 
spider in general. The male is a puny 
little weakling compared with her, and 
he has to be constantly on the watch, due 
to her erratic temper. It is quite usual 
for the female to eat the male before she 
goes off to await the hatching of the eggs. 

Naturally the male spider is wary of 
his mate, and during the process of 
courting he pays his addresses with ex- 
treme attention, frequently waiting for 
hours in her vicinity before coming closer. 

How does the mother spider treat her 
children? In one species, at least, the 
exhibition seems very edifying. The 
children, numbering about 200, clamber 
on their mother’s back, and for the next 
six months she carries them around with 
her, day and night. 

But this maternal care is wholly super- 
ficial. If we brush the young 
off with a pencil, the mother 
spider makes no attempt to 
rescue her children. Some 
other spider’s children can 
be substituted; the mother 
does not care. 

The young ones seem as 
calloused, morally, as their 
mother. Suppose two mothers 
meet, and, like true spiders, 
start fighting? One of the 
two will be conquered and 
eaten by the other. How do 
the children of the devoured 
one feel about it? They will 
clamber down and stand off 
in safety, and after the car- 
nage is complete, they will 
climb on the back of the can- 
nibal that ate their mother. 


(Continued on page 145) 
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New Type of Knockdown House Is Simple to Construct 




















The simple method of construction, showing how wooden panels that form double insulating walls are fitted into grooved binding blocks, 
The small illustrations show.four types of binding blocks, and the letters indicate their location 


which in turn are threaded on pipe uprights. 


N AN endeavor to solve the housing 
problem for the man of moderate 
means, M. Marcou, an attorney of 

Versailles, France, has hit upon the idea 
of an ingenious new type of “knockdown” 
house that, he says, can be erected for a 
few hundred dollars and that any man of 
average intelligence can build without 
expert knowledge. 

An 18 months’ test in all kinds of 
weather conditions proved the house to 
be waterproof and very easily 
heated. 

After the size of the house 
has been decided, the ground is 
leveled, and a foundation wall 
of brick, cement, or stone is laid 
to a height of about 18 inches. 
The top of this wall is covered 
with a strip of tar paper. 
Upon this are placed the key 
planks that hold the wooden 
superstructure firmly together. 
These planks have drilled holes, 
three feet apart, to receive the 
uprights, consisting of three-quarter-inch 


iron pipes threaded at both ends. The 
lower end of each-pipe is keyed firmly 


to the plank by a countersunk screw nut. 


On these upright pipes wooden blocks, 
drilled to fit tightly on the pipes, are 
threaded in pairs interlocked by halving 
joints. At each lateral end the blocks are 
provided with two grooves into which 
the wooden panels that form the walls 
of the house are slid. These panels, uni- 
formly cut to the size of 30 by 8 inches, 










The completed house, cozy and attractive 


form two walls separated by an air space. 

The corner binding blocks are placed 
at right angles, and special blocks form- 
ing a T are provided for joining inside 
partitions to the outer wall. The door 
and window frames are provided with 
parallel grooves corresponding to those 
of the binding blocks. After they are 
placed in position, tongue strips of 
wood are slipped in the corresponding 
grooves of frame and blocks, locking 
the frames securely in the 
wall. The ceilings are wooden 
panels slipped into’ the 
grooves of transversal strips 
of timber keyed to the 
top of the walls. After the 
completion of the outer and 
inner walls and ceiling, nuts 
are screwed down tight on the 
upper ends of the pipes, giving 
rigidity to the whole structure. 
The slanting roof consists of 
boards placed side by side on a 
framework keyed to the walls 
and covered with corrugated board. 

To make the walls weathertight, the 
outside panels are covered with tar paper 
and some other weatherproofing over all. 











)/HETHER you own your own home, or are planning to 
build a home, or merely hope some day to live within 
“your own four walls,” you will be interested in the remarkable 
series of articles on home building that will begin in the next 
number of POPULAR SCIENCE MONTHLY. 

In this series an expert will discuss every phase of home 
building. He will tell you how to plan your home, how to 


Announcing a Remarkable New Home Building Series 


supervise its construction, how to maintain it in perfect re- 
pair. He will explain all the little “kinks” and “dodges” that 
make for comfort, convenience, and happiness in the home. 

These are exactly the things that you always have wanted 
to know about the home problem. You cannot afford to miss 
a word of this unusual series, written by one of the country’s 
acknowledged authorities. 





—THE EDITOR. 
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ungs on the Ladder of Science 





A Nest of Eggs 10,000,000 Years Old 


Returning recently from his fourth Asiatic expedition, Roy Chapman 
Andrews, noted naturalist and explorer from the American Museum of 
Natural History, New York City, brought with him 40 dinosaur eggs 
believed to be 10,000,000 years old. Included in the remarkable collec- 
tion is a nest containing a dozen of the prehistoric eggs, one of which 
Mr. Andrews is seen examining in the picture. 
eries have added new weight to the theory advanced by some scien-_ 
tists that Central Asia was the first home of reptiles and mammals ~ 


Some of the month’s most important 
discoveries and useful new inventions 
are presented on these pages in concise 
form to aid you in keeping pace with 
the world’s scientific progress. 


Laying Track by Electricity 


FEW months ago a crew of 60 

men made a remarkable record, 

laying track on a railroad in the 
Ozarks in Missouri. They averaged 130 
rails, or about half a mile of new track, in 
a day. 

But the other day a gang of only 45 
men on the same railroad put down this 
many rails in one hour! The secret was a 
new electric rail-laying machine, which 
tears up the old rails, lifts them out of the 
way, then puts new ones down, bolts and 
spikes them. The machine has a motor 
driven rail drilling outfit, too, that drills 
the usual 20 holes that are required for a 
new switch in half an hour. 


Colored Glass for Concrete 
AUL HONORE, a Detroit artist, 


thinks our cities are unnecessarily 
ugly. With an array of beautiful colors to 
choose from, we make buildings gray or 
brown, two drab and uninteresting colors. 
And so he recently proposed the use of a 


new kind of colored 
concrete thathecalls 
*‘magesite;”inwhich 
the color effects are 
produced by tinted 
ground glass mixed 
into it. Builders 
know that you can’t 
simply pour a can of 
paint into concrete 
and get a satisfac- 
torily colored mate- 
rial. For one thing, 
the chemicals in the 
paint may interfere 
with the chemicals 
in the concrete, and, 
second, even if the 
chemicals agree to 
let one another 
alone, the color af- 
terward fades in the 
sunlight. 

Colored glass 
neither fades nor 
washes out, says 
Mr. Honore, but 
keeps its place in 
the concrete as long 
as the building 
stands, doing its bit 
to make the neigh- 
borhood cheerful. 


These recent discov- 





‘‘Letter Boxes’’ for Air Mail 
MA dropped 6000 feet from air- 


planes into delivery fields on the 
ground may be a common thing in Eng- 


land if tests now being made there prove 


successful. These 


New Method for Laying Rails, 
A *‘Mechanical Bloodhound,” 
and Other Interesting Discoveries 


A Boom in ‘‘Bugs’”’ 


i¢ LONDON you can get a bargain in 
germs. A quarter of a dollar will buy 
millions, and you can have your choice 
of more than 2000 kinds. 

There has been a great demand for 
germs lately from laboratories and hos- 
pitals, and workers in the Lister Institute 
are kept busy feeding, raising, and 
bottling them to ship to the far corners of 
the earth. 

Many of the germs are cranky boarders, 
and the chef has to make special dishes 
for them. A favorite food is beef tea, 
but others will touch only dishes in which 
eggs are used. Topers in the assembly 
demand alcohol in their foods. 

Some of the germs demand a lot of 
coddling. The “flu” germ, for instance, 
has to be kept at a certain even tem- 
perature in an incubator night and day 
lest it catch cold and die. 


To Farm the Ocean 


b pens fish culture in the watery deeps. 
corresponding to the fertilizing, seed- 
ing, and weeding of land crops, may 
eventually result from the experiments of 
Prof. A. B. Klugh of Queen’s University, 
Kingston, Ont. Professor Klugh has 
succeeded in growing, under artificially 
controlled conditions, the plants and 
animals that contribute to the diet of com- 
mercial fish of both fresh and salt water. 

The investigation already has deter- 
mined the part that the floating life of 











“letter boxes” would 
be cleared spaces 
used especially for 
mail. It is a waste 
of time, the British 
believe, for planes to 
make a landing ev- 
ery time a mail sack 
is delivered, so this 
ingenious scheme 
is being tried. 
Details have been 
kept secret, but it is 
believed that when 
first released from 
the planes the bags 
will drop like stones. 
At a certain dis- 














tance from the 
earth, parachutes 
will open so that the 
bags will float down 
the rest of the way 
and land without 
damage. Waiting 
motor cars then will 
distribute the mail. 


Raises Silkworms in His Back Yard 


Thousands of school children throughout the United States owe their 
first hand knowledge of the industrious silkworm to T. A. Keleher, an 
amateur entomologist of Washington, D. C., who for 26 years has been 
experimenting with silkworm culture in his own back yard. On half a 
dozen mulberry trees he raises from 10,000 to 20,000 of the creatures 4 
year, distributing them among schools as living exhibits. 
tion shows Mr. Keleher with a pile of cocoons and hanks of silk ob- 
tained fromthem. Every cocoon contains from 750 to 1000 yards of silk 


The illustra- 
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and salt water plays in the diet of 
oa fish. The next step is to decide 
how much each microscopic plant, each 
tiny animal, is influenced by heat and 
cold, light and dark, acidity and salinity, 
and to what extent the aquatic creatures 
are limited by one another. 

So accurately have these factors been 
determined in the cases of the micro- 
scopic sea plants, and of the copepods or 
water fleas that eat the plants and are 
themselves the prey of young fish, that 
Professor Klugh now is able to raise succes- 
sive crops of both seaweed and copepods. 

The method is practically that used to 
produce a successful harvest on land. 
Clean water, of the correct acidity and 
properly fertilized, corresponding to good 
soil; the elimination of growths that 
would cause pollution, which is virtually 
weeding; and the prevention of the 
depredations of the larger fish, just as one 
must take precautions against birds and 
beasts on land, are the measures adopted. 

The foundation thus has been laid for 
the providing of the exact kind of diet 
fish desire. In salt water, the water fleas 
are the chief food of small herring, fa- 
miliarly known as sardines, and the 
herring themselves are eaten by cod. 
In fresh water, the fleas fatten valuable 
fish through similar stages. Thus it is 
likely that the indiscriminate dumping of 
fry into waters where they may not 
thrive, now practised extensively and 
expensively, may give place to the pro- 
viding of the proper conditions for the 
fish already there. 

The experiments constitute one phase 
of an extensive program of research or- 
ganized by the Biological Board of 
Canada, that aims to determine what 
the factors are that limit the size and 
numbers of commercial fish, so that 
conditions that promote growth may 
be produced eventually through human 
agency and restricting influences re- 
moved. Incases where it is not economi- 
cal to interfere with natural methods, the 
wealth of data built up by the corps of 
scientists working on the scheme will 
provide a rational basis on which to 
establish conservation. 


Why Typists’ Shoulders Ache 


YPISTS and musicians often get 

. pains in their shoulders, which they 
diagnose as neuritis. 

Doctor John B. Carnett, professor of 
surgery at the University of Pennsyl- 
vania, says the pain is caused by a 
deposit of lime salts that accumulates 
between the shoulder and arm bone on 
account of constant friction. 

Once this deposit is located, declares 
Dr. Carnett, the curative treatment is 
found to be extremely simple. 


That Elusive Vitamine A 


IDDLE: It is found in butter, but not 

Jn lard. It is in sweet potatoes, but 
not in Irish. It is in yellow corn, but not 
in white. It is in cod liver oil, but not in 
olive oil. Without it we should die, even if 
our stomachs were filled. What is it? 

If you have kept up with science, you 
will know the answer—‘“vitamine A,” 
the mysterious substance that nobody 
ever has seen and that chemists have been 
hunting for years. 
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Recovers Lost Radium 


When a tube containing $8000 worth of radium 
slipped down a drain pipe in a hospital at 
St. Paul, Minn., Prof. Henry A. Erickson, head 
of the Physics Department of the University 
of Minnesota, took up the trail with detecting 
_ apparatus he devised especially for the purpose. 
Six weeks’ patient search finally led him re- 
cently to a nine-inch pipe in a sewer tunnel. He 
marked the pipe at a spot indicated by the 
detector. When the pipe was cut, the lost tube 
of radium was found two inches from the mark. 
The illustration shows Professor Erickson using 
his ‘‘mechanical bloodhound,”’ consisting of an 
electroscope attached to an ionization chamber 


The Japanese now think they have 
isolated it. Katsumi Takahashi and other 
investigators, working in Tokio, report 
having extracted and analyzed a peculiar 
yellowish, red oil from cod liver oil, spin- 
ach, and a seaweed, that they think is 
vitamine A. They have named it “bio- 
sterin.” 

It will print its image on a photographic 
plate in the dark, giving off some sort of 
active rays. A minute amount of the sub- 
stance has tremendous effect in the body. 
A millionth of a gram a day was enough 
to keep up the growth of rats that were 
dying. A drop too much caused death. 
The fatal dose, however, is about 10,000 
times the normal ration. With such a 
margin, no one is in danger of getting an 
overdose of biosterin. 


Blood Transfusion by Electricity 


Greater safety in blood transfusion has been made possible, 
it is claimed, through the use of a newly invented electrical 
apparatus that performs the operation almost automati- 


cally. With this apparatus, the surgeon simply in- 
serts one needle into a vein of the donor, another 
into a vein of the recipient, then connects both 
needles with the apparatus, which then automat- 
ically measures the amount of blood as it is trans- 
ferred. The inventor is Dr. A. L. Sorosi 
(center), who is seen demonstrating the apparatus 


Noxious Plant Proves Valuable 


ECENT experiments conducted by 
the Pennsylvania Department of 
Forests and Waters have disclosed the 
valuable pulp possibilities of the ailanthus 
tree, which was about to be condemned 
by the state authorities as a noxious 
plant. The department will plant thou- 
sands of ailanthus seeds, and in 25 years 
it is expected they will produce 43.2 
cords of wood to the acre. It is estimated 
that the average tree grows 60 feet high 
and 10 inches in diameter in 25 years. 
The Chinese call the ailanthus “‘the tree 
of Heaven.” 


Historic Stones from England 


ARWICK PRIORY, a historic 

mansion in England, dating back 
to Norman times, will be torn down stone 
by stone and transported to America, 
where it will be put up at Richmond, Va., 
after the plan of Sulgrave Manor, home 
of George Washington’s ancestors. Even- 
tually, at the death of the Weddells, the 
mansion is to be presented to the Virginia 
Historical Society to house their in- 
valuable library. 

When Alexander W. Weddell, United 
States Consul General at Mexico City, 
traveling in Europe a few months ago, 
heard that the old mansion was about to 
be demolished, he bought it because the 
stones in it were the same kind as those 
in Sulgrave Manor. He wanted to build 
a home in this country as close a duplicate 
as possible of the old Washington home in 
England. 

Warwick Priory was one of the historic 
buildings of England, and its venerable 
walls are a record of many generations. 
Three separate wings, one probably dat- 
ing from Saxon times, one Elizabethan, 
and one Georgian, each display the archi- 
tectural features of its period. 
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Made the Movies Possible 


And Failed to Patent His Invention 





















































movie, he thinks of what might 

have been. He might be rolling 
about in a magnificent car, he might have 
his own yacht, he might summer in the 
mountains and winter on the Riviera. 
He might send to Uncle Sam each year 
income taxes in many figures. He might 
have been living ‘the glittering life of a 
movie magnate. 

Instead, he is a hard working machinist 
in New York City, expert at repairing 
moving-picture machines. And ali be- 
cause, more than 30 years ago, he neg- 
lected to take out a patent. 

Back in ’93 Jean Le Roy, as eager a 
mechanic then as he is today, liked to put 
things together. It was an odd looking 
arrangement of wheels, levers, and gears 
that he constructed, but the next year the 
queer machine threw a film on the screen 
for the first time in this country. It was 


movi time Jean A. Le Roy sees a 


Jean A. Le Roy, the Precursor of the Movies 


the first motion- 
picture projector 
in America, and 
Le Roy didn’t 
take a patent on it. 

This projector was largely responsible 
for the present moving-picture world. 
Today we have whole cities devoted ex- 
clusively to the taking of pictures, and 
great movie palaces, where we see plays 
whose production has cost thousands, 
sometimes millions, of dollars. 

Once an idea is suggested, there are a 
thousand who seize upon it to alter and 
improve it. This was the case with the 
first projector. When Le Roy made his 
projector, moving pictures were con- 
sidered either a miracle or a joke. That 
they might be practicable was not even 
considered. 

When the inventor realized the value of 
his invention, it was already too late. He 


Below: America’s first 
movie projecting ma- 
chine, which threw a film 
on a screen for the 
first time in 1894, 
It was Jean Le 
Roy’s invention 
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To the right: Print 
of the first movie 
negative ever made 
and the first success- 
ful reproduction of 
“step motion.” It was 
filmed in the year 1889 
by Freese-Greene 
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invented other devices, and these he pat- 
ented. He was kept poor, he explains, 
defending these patents against theft. 
Recently he patented an improvement 
for projectors. Almost immediately there 
were 26 infringements, a!l of which he 
had to fight in court. 

You might think that his hard luck at 
missing a fortune would make this little 
gray haired man bitter, but that is not 
true. Too busy to waste any time in re 
grets, he works away in his little shop. 






















offered as an antidote for hold- 

ups, by John Poole, president of a 
bank in Washington, D. C., where one 
recently has been installed. 

It has a top with two levels. The first 
level is a ledge on the customers’ side, used 
for counting and writing. Money is 
passed over the glass surface of the second 
level, a few inches higher. A 
rail of three metal rods rests 
on this level. 

Under the top of the 
counter is a recess lighted by 
strong electric lamps where 
the teller keeps papers and 
money. He keeps the bulk of 
the funds in a counter drawer 
in front of him. With this 
arrangement, the customer 
cannot see stacks of bills on 
the teller’s side, as in the 
ordinary cage arrangement. 
One day, to test the counter, 


A NOVEL type of bank counter is 















money was placed in a specimen sec- 
tion of it and athletic young men were 
told to do the best they could to get it. 
They found it impossible, 
it is said, to scale the 


New Bank Counter Does Away with Tellers’ Cages 


The structural details of the new coun- 
ter were. worked out by Alfred C. Bossom, 
bank architect, of New York City. 





counter or get the money. 












Minus usual wickets and grills, chis bank counter is the 
latest and most effectual protection against hold-up men 
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When the Cruel Ocean Takes Its Toll 
. 
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The Liner ‘‘Lenape’’ Burned at Sea 


6 ques S.S. Lenape, a Clyde liner, blazed from end to end. The Philadelphia 
was on fire 10 miles off the Dela- and Kickapoo, trailing the doomed ship, 
ware Breakwater. Twenty ships were closed in and picked up survivors. Lifeboats 
within call of radio, but the captain was were lowered, and many escaped from the 
afraid that they could not reach himin doomed ship by sliding down to the black 
time. He drove the burning ship ina _ water on davit ropes. Of the 368 persons on 
race of 30 miles; but when he reached _ board who were in peril of drowning or being 
the shelter of the breakwater, the boat burned to death, all but one were rescued 











The U-Boat that Sank the 
“Lusitania’’ Destroyed 
by Explosives 





THUNDERING 

i 4 blast and a moun- 
, tain of foaming water 
| q marked the end re- 
cently of the German 

| » ‘submarine that sank 
the Lusitania. The 
U-boat that indirectly 
: caused our entry in the 
| | World War by stirring 
up anti-German feeling 
here met the same fate 
as its victim when it 
was mined and com- 
Pletely torn to pieces 


Ever since the much 
discussed battle of 
Jutland in 1916, the 
U-20 has been lying 
in the shallows off the 
west coast of Den- 
mark. For nine years 
it was a_ constant 
menace to shipping. 
The Danish Govern- 
ment recently decided 
that it must be de- 
stroyed. Divers from 
rowboats planted the 
explosive, as shown 
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The man in this 
picture is demon- 
strating a new in- 
vention for uphol- 
stering furniture. 
He is adjusting the 
webbing straps. 
The new device, 
which takes the 
place of a crew of 
men, stretches and 
tacks both the web- 
bing and the cover 
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A Machine for Upholstering 


OMETIMES there is a reason for your up- 
holstered chair sagging on one side other 
than the fact that you stepped on it to adjust 
the curtains. When the chair was upholstered, 
one of the webbing straps may not have been 
pulled as tightly as the others, and the weight 
of a person sitting in the chair would gradually 
lessen the tension of the strap in that spot. 


An interesting new ma- 
chine makes sure that 
the webbing straps are 
stretched uniformly and 
at the same time it re- 
places several workmen. 
Levers on the machine 
hold the straps tightly and 
then tack them in place. 
The machine can be raised 
to any height the work 
may require and one ma- 
chine will handle enough 
work for a crew of 50 up- 
holsterers. 


Power alcohol is now 
being distilled from the 
crushed prickly pear cactus 
that grows in Australia. 





Combustible for Fireproofing 


: SEEMS decidedly paradoxical that a 
substance that is combustible could be 
used for fireproofing, yet such is the case. 
Experience has shown that even a small 
fire in a telephone exchange or central 
station, where many wires converge, may 
cause great damage to the wires and, con- 
sequently, a serious disorganization and 
interruption of the service. Many sub- 
stances were tried for fireproofing the 
wires, but all heretofore proved ineffective. 
Recently, however, selenium, the ele- 
ment that is used in the photo-electrical 
selenium cell and in other scientific ap- 
paratus, was tried as a fireproof coating 
for telephone wires, and proved highly 
successful. Wires, the cotton wrapping 
of which had been coated with selenium, 
resisted even the most intensive fire and 
were found intact after a fire had burned 
itself out. Here we have the most sur- 
prising feature of this new fireproofing 
method for wires—the new material 
used, selenium, is easily combustible. 


How Helium Is Purified 


ELIUM, the inert gas that is used for 
filling the lifting bags of dirigible 
balloons, such as the Los Angeles, is ob- 
tained from natural gas and other sources. 
It is delivered to the government in steel 
cylinders that contain the gas in a state 
of high compression. The commercial 
helium, regardless of the source from 
which it is derived, is never pure, but con- 
tains from 15 to 20 per cent of nitrogen 
and oxygen. As so large a percentage of 
heavier gases considerably diminishes the 
lifting power of the helium, it was con- 
sidered of material importance to remove 
these impurities. A highly efficient meth- 
od has been developed by the experts of 
the U. S. Bureau of Mines. The natural 
helium is subjected to high compression 
and extremely low temperature and con- 
ducted through a specially constructed 
apparatus in which the nitrogen and oxy- 
gen are absorbed by charcoal. 


A GerMaN electrician has offered a sug- 
gestion for thawing frozen water pipes. 
The house lighting current is reduced to 
a low voltage by means of a transformer, 
and then it is sent through the frozen sec- 
tion of water pipe. The heat of the cur- 
rent will melt the ice. 


Ingenious Cigarette Holder 
Prevents Paper Burning 


HIS cigarette holder is designed to 

prevent the paper from burning. To 
the mouthpiece is attached an aluminum 
frame that keeps 
the paper in con- 
tact with it from 
burning, while the 
tobacco burns as 
usual. A special 
holder for the de- 
vice clips in the 
breast pocket like 
a fountain pen or 
a pencil. 



















































































Novel Bank in a Bank Book 
too is a new scheme to help you 


hang on to the elusive dime. This 
time it is a slip cover for a bank pass book, 
A pocket holds a coin retainer, kept in 
place by a sealing label. When the re. 
tainer is filled, it is taken to the bank, 
where the seal is broken, and the teller 
puts the whole sum into the bank before 
you can spend it. He then puts a new 
seal in place. A record of the coins may 
be kept on the seal. 


Taking the Ocean’s Measure 
Ww. higher than the ship, tow- 


ering like mountains”’—you have 
read about them and heard ocean travel- 
ers describe them. Perhaps you actually 
have seen them. But be careful what you 
say about them, for now scientists will 
check up on your statements. The length 
and height of ocean waves have at last 
been measured exactly by means of a 
specially constructed camera, according 
to a German magazine. 

Ordinary waves are from six to 12 feet 
high. In a high sea they may rise to 27 
feet, or in a violent gale may reach 36 
feet. This is the ultimate height of a 
wave. The length of the largest wave, 
that is, from crest to crest, is said to be 
900 feet. It is estimated that it takes 20 
seconds for one wave to replace another— 
the speed of an express train. 


THE seven modern wonders of the world 
are sometimes listed as: the telephone, 
wireless telegraphy, radium, spectrum 
analysis, the airplane, anesthetics and 
antitoxins, and X-rays. 





Electric Massage Machine Goes in Pocket 





a ipl you can carry your 
own electric massage 
machine in your pocket. 
Even if you are separated 
from an electricity supply, 
you still can have your daily 
massage treatment for 
rheumatism, lumbago, or 
other aches. 

The ingenious little ma- 
chine illustrated can be 
made to give either a heavy 
or light electric massage by 
simply running it over the 
skin. The wheel is geared to 
a small dynamo in the 
handle, which turns as fast 
as the wheel is run over the 














flesh of the patient. 





The inventor of the pocket massage demonstrating his device 
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Balloon-Tired Army Tractor Travels at High Speed 
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ALLOON tires now have invaded the 

army. The above photograph shows 
the “Hathi,” a new four-wheel drive 
tractor adopted recently by the British 
Army after exhaustive trials. It is seen 


here drawing an anti-aircraft gun. Both 
the tractor and the gun are equipped 
with the big, smooth-running tires. 
Remarkable claims are made for this 
new tractor. It will draw heavy guns 


through wide streams, it is said, and can 
travel over rough country at high speed. 
It is this combination of qualities that 
makes the machine suitable for use in the 
tropics and where good roads are scarce. 





Long Distance Electric Power 


LECTRIC power recently was trans- 
mitted from British Columbia to the 
State of Washington to help make up a 
shortage of power due to lack of rain in 
the Pacific Northwest this fall. 


Invents a Shield for Doors 


HEN you have to move your 

furniture from room to room, it 
might be well to adopt Joe Wilcox’s 
idea. Joe Wilcox is an employee of 
the Metropolitan Building Company 
of Seattle, Wash. He invented a pro- 
tection for door jambs and furniture 
that has saved a lot of damage. The 
device is a four-foot length of heavy 
carpet, wide enough to cover the 
woodwork of the doorway. Three 
strong steel springs, well padded, are 
fastened at the top, center, and bottom 
of the carpet, and the whole is lined 
with canvas. The device is held to the 
door jamb by its own tension. 





| 














Joe Wilcox is shown above demonstrating 
the door-jamb protector that he invented 


Playing the 
**Swanee tango 
harp,” re- 
cently made 
popular in the 
city of London 















whang is 


the new 


STEEL articles coated with various metals 
in different thicknesses were placed in 
the open at Pennsylvania State College in 
order to determine the effect of time and 
weather on them during the next 30 years. 


A Flat Hook for Corks 


RITTLE corks that crumble when 
attacked by a corkscrew are nui- 
sances, but the fault lies in the use of 
heavy corkscrews, according to a French 
inventor. He has 
perfected a flat 
hook that will 
pull out corks 
whole as well as 
easily, he says. 
The flat hook 
is slipped into 
the bottle neck 
beside the cork, 
then turned half- 
way. The blunt 
end of the hook 
pushes up on the 
lower part of the 
cork, and a pull 
draws it out. 








This device hooks 
out the stubborn cork 


is unique. 
said to be just the thing to put more “pep” into 
jazz music. 

““Swanee tango harp” is the name under which 





A “Pep” Harp for Jazz Music 


HE young lady in the picture at the left is 
playing the newest musical instrument. Where 
did this strange musical hybrid come from? 


The 
reminiscent of Honolulu, but the shape 
The tone, which is altogether new, is 


instrument was recently introduced to 


London, where it has become very popular in tea- 


rooms, hotels, and night clubs. 
The instrument has six strings 
and it is played with pick and 
steel, after the fashion of the 
Hawaiian guitar. It was devel- 
oped specially for tango bands. 


Some Facts about Carbon 


EFORE the days of dynamos and 

electrical furnaces it was believed 
that carbon in its various forms, as coal, 
graphite or diamond, could not be melted. 
It was thought that carbon, exposed to 
heat, would pass from the solid to a 
gaseous state without melting, forming 
various distillation products, principally 
in combination with hydrogen or, in the 
presence of air, combine with its oxygen, 
forming one or more of the gaseous 
oxides. 

Messrs. A. Hagenbach and W. P. Lue- 
thy, two chemists of Basel, Switzerland, 
recently sought to determine the melting 
and boiling points of carbon by inter- 
polating small rods of coal and graphite, 
0.12 of an inch in diameter, as resistance 
in a powerful electric current. By this 
method they were able to determine that 
the melting point of carbon is at 6849° F., 
the boiling point at 7362° F. Although 
the investigators were not able to observe 
the actual melting of the carbon, the 
interruption of the current at the critical 
point cannot readily be explained by any 
other cause than the melting of the re- 
sistance rods. Additional evidence is 
found in the fact that the two investi- 
gators bent the carbon rods into the form 
of an S shortly before the melting point 
was reached and also welded the resist- 
ance rod to another carbon rod. 
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New Wonders} 


Now You Can BuyaCa i 
Airplane Restaurant or fF 





Auto Salesroom Housed in Giant Plane 


HERE is an interior view of the newest thing on wings—a real 

automobile salesroom housed in one of the largest commercial 
airplanes in the world. This monster plane pictured below has a wing 
spread of 87 feet. The attractive interior is fitted with all the nec. 
essary furniture of a successful automobile salesroom, and the first 
aerial typist is shown seated at her desk. A fully equipped car awaits 
the critical inspection of the prospective buyer. The plane recently 
set out from New York on a tour of the United States, making a first 
stop at Boston. Conversion of a huge airplane into a salesroom marks 
a new step in the evolution of the airplane for commercial purposes 
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The exterior of the big 
commercial plane. The 
designer of the plane, 
Vincent Burnelli, is 
seen in the foreground 










A Baby Sky Speeder 


Flying 35.5 miles on a gallon of gas, 
this little plane won the speed and 
efficiency race in the international 
air contests at Mitchel Field, N. Y., 
recently. It goes 85 miles an hour 


First Torpedo Plane 


England claims the first torpedo 
seaplane, the “Blackburn Na- 
pier,”’ shown here in its trial flight, 
launching a huge torpedo at the 
Brough Seaplane Station, near 
Hull, England. Besides the tor- 
pedo, carried under the fuselage, 
the seaplane is equipped with two 
guns and bombs, and can be used 
alternately as a bomber. With full 
equipment the plane can rise 
from the water in 20 seconds 


From the Discard 


From parts of a discarded seaplane, ; 
Albin K. Peterson, of the navy flying 
force at Anacostia, D. C., built the 
flivver plane at the left. Weight, 
500 pounds; wing spread, 28 feet 
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in Air Travel 


in the Sky, Dine in an 
Fly Your Own Flivver 


A Sky Restaurant—the Last Word in Luxury 


Now you may eat as you fly. Observe the interior of the first 
aerial restaurant, operated between Paris and London. Twen- 
ty-two persons can be seated in this big flying dining-room, each 
guest occupying a small table. A fully equipped kitchen has been 
installed in the plane, and one can dine as luxuriously as though 
he were seated in his favorite Parisian restaurant. The machine, 
a giant biplane, was built for the Imperial Airways Company of 
London, operating a fleet of flying ships between the French and 
British capitals. Flights are made daily between Paris and London 











New Foot Plane 


For years Lehman Weil 
of New York experiment- 
ed on a foot-propelled 
plane. Here is the work- 
ing model of his com- 
pleted invention. Weil 
claims he has overcome 
the besetting difficulty of 
this type of machine— 
adequate propulsion. 
His plane is provided 
with two sets of vertical 
Propellers that work 
like “feathering oars” 
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An idea of the proportions of the giant restaurant plane may 
be had by comparison with the men seen standing beside it 


Driven by Air 


Above is a model of a ree 
markable compressed-air- 
driven seaplane, designed 
by D. A. Paveley, a British 
inventor; he is seen pump- 
ing air into the machine. 
It flies for 60 seconds on 180 
pounds of compressed air 


Wrecked by Wind 


The photograph at the 
left shows the wreckage of 
17 of the U. S. Navy’s 
newest seaplanes, recently 
tossed by a high gale 
against a sea wall at Sollers 
Point on Chesapeake Bay 























An ‘‘Out of Order’? Railway 
Crossing Signal 
A RAILWAY crossing signal that fails 


to work is often more dangerous 
than none at all. By relying on an auto- 
matic signaling system, often the driver of 
a car will not “stop, look, and listen,” as 
he might were no signal there. 

A railroad on the Pacific coast, rec- 
ognizing the danger of failure on the part 
of warning signals, has equipped its sig- 
nals with a conspicuous red blade bearing 
the words “Out of Order.” Ordinarily 
this auxiliary sign remains hidden behind 
a shield, but in the event of any electrical 
or mechanical failure of the device, it 
drops into position through gravity. 


Musical Stenography Invented 
SWISS, M. Henry Reymond, has de- 


vised a system of musical stenog- 
raphy that promises to solve a problem 
that for more than 100 years has per- 
plexed musical thinkers. 
The system would enable any one con- 
versant with it to sit at a concert and 
note down the full orchestrated score. 
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Any Light Socket Runs This Saw 


ANY a man will wax enthusiastic 
over the compact electric saw 
shown to the right. It has an eight-inch 
saw and a table that is about 14 by 22 
inches. The three-quarter-horsepower 
motor can be run from an ordinary elec- 
tric-light socket. If it is desired to cut 
other materials beside wood, carborun- 
dum wheels are used. An unusual feature 
of the machine is that it carries an ex- 
haust fan and bag, so that all flying dirt 
and dust are eliminated. 


Tue United States is now the most im- 
portant copper producing country in the 
world and is responsible for nearly two- 
thirds of industry’s demands, which grow 
greater year by year. 





Automatic Match Plugs into 
Any Electric-Light Circuit 


x ANY man will assure you, matches 
are the most elusive articles that 
complicate our every-day existence. Now 
an electric match has been invented, and, 
provided it is plugged into the light 
socket, is continually handy. 

The manufacturers of this boon to smok- 
ers say it is the only lighter that will light 
and relight a pipe. It lights cigars and 
cigarettes just as easily. As it is made 
in an attractive style, it is suitable for any 
room in the house or for the auto, where 
it can be plugged into the electric system. 












One Man Can Operate This Rail Saw ‘ 


AILS can be cut right on the 
railway track with this new 
portable hacksaw. The ordinary 
hand frame used for this work re- 
quires two men, and blades often 
are broken in the work. 

With this portable machine, 
weighing only 125 pounds, one 
man can cut through a rail, it is 
claimed, in from 30 to 45 minutes. 
The machine clamps on top of a 
rail or beam. It can be set at any 
desired point without removing ties 
and can be released and cleared 
from right of way in less than 10 
seconds. The head of the machine 
can be swiveled so that the blade 
will cut any horizontal angle up to 
45 degrees. On many difficult jobs 
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This man is using a new 
portable saw that has an 
exhaust fan and a bag 
to collect the sawdust 





New Solder Cup Protects Men 
Doing Overhead Work 
ane ge doing electrical work 


overhead frequently suffer from 
bad burns received from hot solder falling 
on their hands. 

The tool illustrated here solders by the 
dipper method. Hot solder will not spill 
because the swiv- 
eled cup always re- 
mains vertical and 
all surplus solder 
that falls from the 
joint before setting 
is caught by it. An- 
other advantage of 
this method of sol- 
dering joints, as 
compared with the 
use of the ordinary 
soldering iron or 
torch, is that there 
is less danger of 
burning the insula- 
tion from the wiring. 
This dipper can be 
heated over any 
kind of flame and its contents remain 
hot long enough to solder from 
50 to 75 joints, it is said. 

















A new solder cup 
for overhead work 


Reveal Ancient Plant Life 
OAL balls, curious round lumps 


fossil plants in the coal seams, afford 
valuable material for the study of 
the evolution of ancient plant life. 
The plant remains formed the 
nuclei or centers of deposition 
around which the stony material 
in solution in the water was laid 
down many ages ago. 

Known in Europe since 1835, coal 
balls first were discovered in this 
country in 1922 in coal mines i 
Illinois, Iowa, Indiana, Kentucky, 
and Texas. More than 25 different 
species of fossil plants have been 








it will become a useful labor sav- 
ing device. 


Cutting steel rails with a new portable hacksaw 





recognized in the American ¢ 
balls by geologists. 





of stone formed around bits of 
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Leather Filler Mends Shoes 
without Cobbler’s Aid 
Be ‘KSMITHS have almost dis- 


appeared. Is it now the cobbler’s 
turn? It would seem so, if mankind takes 
to mending its own shoes with a new 
leather filler that comes in a tube. 
The filler is poured on the worn part of 
a shoe and shaped by the fingers to the 
correct form. Ten minutes’ exposure to 
the air dries the liquid and it becomes an 
artificial leather that is said to be more 
lasting and weatherproof than natural 
leather. The filler is also useful for mend- 
ing rubber goods. 











New Device Opens Bottle and 
Catches the Cap 
P-BOTTLE 


caps have a 
way of being 
thrown on the 
floor. 

Here is a new 
.— device, recently in- 
1 vented by John B. 
: Frisone, that can be 
fastened to the wall 
and both opens the 
bottle and catches 
the cap. The caps 
fall into a drawer, 
which can be pulled 
out and emptied. 
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OMETHING absolutely new in print- 
ing apparatus for photographs has 
been invented by Commodore Matthew 
Steffins of Chicago. Attached to the 
machine is a cooling device that expels 
warm air from the printing chamber 
and admits cool air. This prevents 
the glass on which the films or plates 
are placed from getting hot, and 
permits of more prints being made. 
There are also a new timer and counter 
that save the operator from watching the 
developing, as the lights are turned off 
automatically when the proper exposure 
has been completed. These are shown on 
the lower shelf of the apparatus. The 
printing-frame is so well balanced that it 
requires no strength at all to operate it. 

















Electric Iron for Awkward 
Corners and Frills 


LL laundresses know how difficult it 
is to get a flatiron into the corners of 
some garments. Their problem has been 
solved by a narrower, more pointed iron 
with a horizontal handle that easily slips 
into awkward shoulders, around delicate 
lace, and among fine gathers. Its makers 
claim that it slips in where the ordinary 
iron cannot go. 


New Printing Machine for Photographers 







To Study Walking Mechanics 


HE mechanics of walking is the latest 

subject to be investigated at Yale 
University. Scientists are attempting to 
learn how the walking bones, mus- 
cles, and tendons are coordinated in 
order to arrive at a uniform and accurate 
standard for foot examination. 

Many applicants are rejected for the 
U.S. Army because they have low arches, 
although they never feel any discomfort. 
On the other hand, many with high 
arches break down later on account of 
foot trouble.. The high-arch test, there- 
fore, seems not altogether reliable. 
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Latest Model in Safety Subway Cars 


NEW type of subway train, the latest model cars for rapid transit, 

was put in operation in New York City recently. 
improved ease in riding, and more room for passengers are claimed for 
it by the manufacturers. In addition, danger of accident from falling 
from platform passageways is eliminated. 

Instead of having single cars with two trucks each, the new train 
is made up of sections, each consisting of three cars mounted on four 
trucks, one at each end, and one at the point of contact between cars. 

Getting rid of two trucks reduces the noise. The location of the 
trucks makes it possible to have inclosed doorless passageways 
between cars, so that passengers can go from one car to another, in 
case of overcrowding. Each car seats 160 passengers. 
accommodating only two passengers are used, so that the aisles are 
ut.usually wide. Six wide sliding doors on each side of the car per- 
mit interchange of passengers at stations. 
the triplex cars make up a maximum length train, 


Less noise, 


Narrow seats 


Four of 


which costs nearly $300,000. On the front 
car is a sign giving the route number. 
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Lower Picture shows the triplex subway car. 


Notice how three sections are carried on four trucks. 





Upper photo shows interior of passageway 
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How Rubber Is Strained to Make Insulation 






A machine that will strain all dirt, grit, bits of wood, metal, 
and other impurities out of insulation rubber compound 


N MANUFACTURING rubber insula- 

tion the large strainer shown in the 

picture is used to take out impurities. 

The process is 

as follows: First, 

pure crude rubber 

is mixed with 

other ingredients 

in a large masti- 

cator. It then is 

run through a 

sheeting mill, af- 

ter which it goes 

into the strainer. 

This machine is 

fitted with three 

very fine wire 

mesh screens, and, 

as the plastic rubber 

compound is forced 

through, all grit, dirt, bits 

of wood, metal, or other 

foreign bodies are left out. 

The rubber compound 

then is put through a 

warming mill. After this 

final process it is ready 

to be applied immedi- 

ately to the wire on 
tubing machines. 





Rvusser long has been a mystery of 
chemistry. Instead of getting cooler as 
it expands with stretching, as all other 
known substances do, it gets hotter. 

A Dutch scientist, J. R. Katz, has 
found a clue to the puzzle. By photo- 
graphing thin sheets of rubber, using 
X-rays, he discovered that when rubber 
was stretched beyond twice its original 
length, it began to crystallize; the greater 
the stretch the more crystals. All sub- 
stances changing from a formless into 
crystalline state give off heat, so now the 
mystery is solved. 


Sanitary Bottle Has a Stopper 
<<» that Fits like a Screw 


- NEofthenew- 

7" est and most 
useful bottles has 
a thread top that 
accommodates a 
stopper made like 
a screw. It also is 
fitted with a wash- 
er, thus making 
the bottle airtight 
and suitable as a 
container for li- 
quids that quickly 
evaporate if not 
stoppered secure- 
ly. Its usefulness 
in the home or 
in commerce can 
be appreciated 
readily. 





ag 
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A threaded-top 
stopper for bottle 


Roof Signs to Guide Fliers 


OLLOWING a suggestion of the 

Army Air Service, the Standard Oil 
Company of California recently ordered 
the names of towns and cities to be 
painted on the roofs of its warehouses, as 
a guide to aviators. The names will be 
painted in 12-foot letters, so that a pilot 
can ascertain his location at a glance. 


To Get the Very Last Bit Out 
of a Paste Tube 
77 SQUEEZE every bit out of the 


tube of tooth paste, shaving cream, 
or library paste, a new container for the 
tube has been designed by a Texas in- 
ventor. The tube is 
wound up from the 
bottom with a 
key that extends 
through a slot at 
the side. A further 
convenience is a spe- 
cial holder attached 
to the chute. The 
holder keeps the 
brush in a conve- 
nient position, mak- 
ing a handy kit. 
The chief advan- 
tage claimed for the 
device is its econo- 
my, for, as every 
one knows, a certain 














amount of cream or 
paste always is lost 
in the ordinary tube. 





Turning a handle 
squeezes tube dry 


February, 19} 






























































Narrow Tapered Nose Piiers— | 
a New Combination Tool | 


—— pliers recently has 
been designed not only for the o. 
dinary uses about the house and yard, 
but also for more delicate work, such a; 
radio construction. For the latter pu. | 
pose the tool is made with a thin, tape. 
ing nose that makes it possible to reac) 
otherwise inaccessible places. In addi. 
tion, two sets of jaws are provided ty 
grip such objects as nuts and bolts of 
various sizes. 

The illustration shows the pliers in us, 
tightening the joint of a pair of prunin 
shears. 





The Thinnest Thing in the 
World—Almost Invisible 


ERHAPS the thinnest thing in the 

world is the goldleaf lettering o 
books and memo pads. It is usually only 
1/280,000 of an inch in thickness. One 
ounce of gold will make goldleaf 200 feet 
square. 

Taking a narrow gold bar 12 inches in F 
length, an inch broad, and half an inch 
thick, an expert workman rolls out by 
hand a ribbon 525 feet long, which le 
cuts into one-inch squares. He ther 
beats each square inch of gold until le § 
spreads it over four square inches. 





Next, he cuts these four square-inch F 


pieces into one-inch squares and beals 
them for two hours. Each of the fou 
squares is expanded to four times Its 
original size. Now the squares are d:- 
vided and beaten a third time, and the 
result is a thinness almost invisible- 
1/280,000 of an inch. 





New Putter to Delight Golf Enthusiasts 


MA* a golf enthusiast has longed 
for a putter that he can sight like 
a gun. Such a putter, said 


point, which is the dead center of the 
club, so that the user can sight with it 











by its sponsor to be the most 
deadly of its species, has been 
invented by Eddie Nunn, a 
member of the Northern 
California Professional Golf- 
ers’ Association. Recently 
Mr. Nunn has been display- 
ing it on the links at Eugene, 
Ore. The club is made of 
myrtle wood and the head is 
a solid block about two inch- 
es wide, 1% inches thick and 
three inches long. The back 
of the head is tapered to a 








A new golf putter that sights like a gun. Note the sight edge 
behind the club head, enabling the player to be accurate 
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Colored Typewriter Space Bar 
to Relieve Tired Eyes 


OU have heard, of course, that if 
‘I your eyes become tired from close 
work, it rests them to look away in the 
distance, and psychologists have said that 
looking at certain colors is more restful 
than looking at others. 

Denhol George, of Chesterfield, Eng- 
land, has applied this principle to a de- 
vice he claims will relieve typists of eye 
strain. It is a bar enameled in nine colors, 
and clips over typewriter space bar. It 
can be attached or detached instantly. 

The tints are arranged to form a strong 
contrast, and for typists accustomed to 
glance at the keyboard, the invention is 
claimed to minimize the ill effects of glare. 


Oil Electric Car Breaks 
Non-Stop Records 
ental is said to be the longest non- 


stop run was completed recently 
by a new oil electric car designed for the 
Canadian National Railways, when it 
completed a trip from Montreal to Van- 
couver, B. C., a distance of 2937 miles, in 
67 hours. Not once during the trip did 
the engine of the car stop running. In 
addition, the trip was made in the 
fastest time on record for such a distance. 

Railroad officials declared that the run 

was a striking demonstration of the 
possibilities of the oil electric car to meet 
bus competition and to solve branch line 
problems. 
. The average speed for the trip was 4314 
miles an hour. In one part of the journey 
the car covered 22 miles in less than 22 
minutes. It climbed one of the steepest 
grades in the Rockies at an average 
speed of 40 miles an hour. 

The power that drives the car is de- 
rived from an electric generator, which 
in turn is driven by an oil burning 
engine, said to be the lightest of its kind. 
The car accommodates 57 passengers. 
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A REAL safety-first ‘stretcher is this 
new one devised for use in the U. S. 
Navy and demonstrated recently at the 
Navy Day celebration at the Charles- 
town Navy Yard, Mass. The stretcher 
is shaped like the half of a mummy case, 
and the patient cannot possibly fall 
out of it, no matter how great the 


No Patient Can Fall Out of This Stretcher 


era 
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bumping of the ambulance or how uneven 
the steps of the carriers. 

A net is stretched over a light wire 
frame to which straps are attached. These 
fasten about the patient’s shoulders, 
arms, and legs and keep him in position. 
Slits in the netting supply places for 
hand grips for the bearers. 








A Device that Whirls the 
Doctor’s Thermometer 


HAKE, shake, away it flies, and there 

is another broken thermometer. It 

was time that some one invented a way 
to handle this delicate instrument. 

The ordinary way is to shake the mer- 
cury down in the surgeon’s or physician’s 
thermometer. Now comes an inventor 
with a device for whirling the thermo- 
meter in place of shaking it. The instru- 
ment is attached to a screw-threaded 
shaft and when the ends of the shaft are 
pulled, the thermometer spins around it. 





Gage Determines the Ripeness of an Apple 


RS. HOUSEWIFE long has known 
that she could test the ripeness of 
an apple by pressing the skin with her 


thumb. Now Uncle Sam has taken over 
her idea and the Department of Agricul- 
ture has devised a scientific substitute 
for the thumb as used 








for this purpose. 

It looks somewhat like 
an automobile tire pres- 
sure gage. A _ plunger 
penetrates the flesh of an 
apple or other fruit, while 
the maximum pressure 
required to penetrate to 
a given distance is re- 
corded. This record tells 
the ripeness or greenness 
of the fruit. The outfit 








This tester tells how ripe an apple or other fruit is by using 
@ gage in place of the thumb, and gives accurate results 


is said to be useful also 
for growers and dealers. 





The Blind to Read and ‘‘See’”’ 
by Sound Alphabet 
EACHING the blind to read by 


means of different shades‘ of sound 
is a new and remarkable method invented 
by Professor Rosing, an oculist of 
Leningrad, Russia. Every letter of the 
alphabet will be expressed by a different 
sound. So far, sounds have been con- 
trived for 18 letters of the alphabet. 

The sounds are used, too, to see ob- 
jects. Experiments showed, it is claimed, 
that children using the sound apparatus 
were able to define many articles in a room 
and recognize persons who were passing. 


Every Time You Save a Coin 
You Get Some Candy 


OME fun- 

spoiling per- 
son is going to 
step forward and 
say: “It’s just 
spoiling the 
children. They 
should save be- 
cause they want 
to—notfora 
reward.” 

But stop to 
consider the mat- 
ter. If you were 
a small boy or 
girl, how would 
you like to have 
a bank like a can- 
dy slot machine? 
Every time you put in a nickel or dime, 
out would come a piece of candy. 
Wouldn’t it make you more enthusiastic 
about saving than watching your shiny 
nickel being swallowed by a bank that 
gives nothing in return? The bank in our 
illustration does exactly this. The in- 
ventor is an Englishman. 





A novel candy slot- 
machine savings bank 
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en Who Excel at Odd Handicrafts 


Policeman an Artist at Embroidery 


Patrolman Henry M. Johnson, of the Boston Po. 
lice Department, is one of the best men on the 
force, ever ready to chase a desperate bandit or 
a wily burglar. His special claim to fame, how. 
ever, is the embroidery that 
he does in his spare time. He 
is pictured below holding 
one of his recent creations 


A Sculptor of Animals 


Albert T. Stewart, of New York 
City, specializes in animal sculp- 
ture. He is shown above work- ? i 
ing on one of his latest pieces. 7 iv War Vets Excel in Model 
The “Dolphins,” in the back- A “ seit 
ground, was sculptured by f , 4 Shipbuilding 
Mr. Stewart for the Seamen’s ; ee L ' Shown at the left with some of their 
Institute as a memorial to the 2 i ey eras : a unusual ship models are William (left) 
men of the Merchant Marine eh ee : Se ail and John Allen of Prides Crossing, 
who fell during the Great War ve a ; , Mass. After their return from the 
; war, they took up building models 
of old time merchantmen and other 
4 ships, and they now are considered 
Stars and Stripes Made <e : oY Meet 4 to be at the top of their profession 


of Wooden Links 


After several years of tedious ef- 
fort, and with a pocket knife as his 
only tool, Clyde Tansey,of Tipton, 
Ind., has finished a replica of the 
Stars and Stripes carved in poplar. 
All the links are colored and enam- 
eled and some of them are carved 
in a most intricate design. 
This unique flag is reversible 
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He Embroiders Eggshells 
at $1000 Apiece 


e: é N. K. de Scherviller, of 

Block Printing Textiles Is fet ( : Roun, France, 

i s i : ee ail broiders eggshells. 

This Man’s Specialty ee  . ‘ From 600 to 2000 holes 

At a recent exhibit of the Arts and Crafts Center ‘ ; be : 5 i eo & = 

in New York City, Gilbert Fletcher received : ; . nage — nage f the 

much commendation for his block printing on 4a ; ; a se enemies Ki two 

textiles. He uses a separate block for each color - - ; shell. Sometimes ate 

and some of his designs are so large that J i p P waggong igs ade 

he must cut his block and print in sections. 4 Sm ” ——_ oe eke are 

In spite of this handicap, Mr. Fletcher’s a ‘ “a yo perfectly. h oa k 18 

designs show no joints. He is shown at did — on ie. a broides 
tight carving out a design on linoleum months to embr 
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ey Do the Unusual—Some 
Strange Occupations 








Only Painted Roots 


Below is a picture of Ivor Innes, 
an English artist, who has drawn 
the attention of all London to his 
heather-root articles, which he ex- 
hibited at a recent show of the 
Arts and Crafts. While on a 
vacation in the Cornish hills he 
conceived the idea of taking living 
heather roots and forming them 
into many shapes. These he paints 
in fantastic colors. The roots still 
grow in spite of their twined shapes 


Waiter and Artist 


During the day Mike 
Gozzo of Los Angeles 
can be seen in the ordi- 
nary’ avocation of an 
obliging waiter. At night 
he discards his waiter’s 
uniform and settles down 
to the real business of 
his life’s ambition—the 
making of violins, as 
shown above. Cash is 
short, but art finds a way 











He Sets Prehistoric Bones 


The Dean of the Maryland Academy of 
Sciences, Dr. Francis C. Nicholas, is here 
shown at the task of assembling the bones 
of a shark said to be 300,000 years old. His 
job is to sort the bones of prehistoric animals 
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$10,000 Ship Model 


Below: A remarkable model of 
the S.S. Greater Detroit and its 
builder, Horace E. Boucher of 
New York City, who made it 
for the Detroit and Cleveland 
Navigation Company. Every 
detail of the completed ship 
down to carpets and interic 
furnishings, is shown in the mod- 
el, which cost $10,000. It took 
eight months to build the boat 




















The Corn-Husk King 


Corn husks have made a 
fortune for this man. He 
is W. E. Blain of Wichita, 
Kan., known as the “‘corn- 
husk king.” For five years 
Mr. Blain has been buying 
com husks and he claims 
he has had an income 
larger than the average suc- 
cessful banker. The husks 
ére sent to various parts of 
the country ,where they are 
Used towrap uphot tamales 


**Some Bricklayer!’’ 


An Indian athlete, James 
Garfield Brown, is said to be 
the world’s champion brick- 
layer. He can lay two 
bricks a second. On a Kan- 
sas City highway job he 
recently laid 73,815 bricks 
in eight and one-half hours. 
The laid bricks covered a dis- 
tance of a quarter of a mile 
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A Motor-Coach Workbench to Demonstrate New Tools| 
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N EASTERN hardware company is sending a meet 
room on wheels from town to town, using it as a demon 
strating workshop to teach salesmen the use of new tools, 
The exterior of the coach resembles an observation cay | 
having a brass rail at the rear, a short awning canopy, ang 
an illuminated drum light. The interior is fitted with eight 
large wicker chairs, like those used in railway observation 








Above, interior of traveling workroom. To the right, gasoline 
generator to operate tools. Below, exterior of the novel car 
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cars. All the additional conveniences of | 


luxurious travel have been added, 4 
complete self contained gasoline generator 
set, mounted at one side of the driver's 
seat, supplies current for the electrically 
driven tools. 

Back of the rear axle the frame has been 
dropped about 14 inches to provide q 
compartment in which the demonstrator 
will have full head room. Across the rea 
end of this is a buffet to hold the smaller 
tools. Larger tools, such as electric drills 
and grinders, are bolted to the top of the 
cabinet and to a workbench. 

A large trunk built on the rear of the 
coach carries store and window display 
material. Three men travel with the 
coach over an established itinerary. 


AccorpiInG to the measurements of a 
German scientist, a soap bubble is only 
one 150-millionth of an inch thick in spots, 
Thin gold foil is about one 250-thousandth 
of an inch. 





Fireproof Gas Tank for 
Safe Transportation 
AN ALL-STEEL fireproof gasoline 


tank with a capacity of 1500 gallons, 
designed for safe transportation of gaso- 
line on motor trucks through city streets, 
recently was tested with satisfactory re- 
sults by New York City fire officials. The 
tank was placed in a vacant lot and filled 
with 1250 gallons of gasoline. Beneath it 
was built a fire of excelsior saturated with 
gasoline. The terrific heat drove specta- 
tors back for more than a block. 

The tank has six compartments. Be- 
fore any gasoline can be withdrawn, a fire 
door at the rear that shields the emptying 
apparatus must be unlocked. This cannot 
be done while the motor truck is running. 
In case of threatening fire, the door auto- 
matically closes, at the same time shutting 
off the flow of gasoline. 

Tanks of this design are to be used by a 
New York delivery company, it has been 
announced. The inventors are J. A. Ken- 
ny and Frank A. Holby. 


Portable Scraper Outfit that 
Reduces Cost and Labor 


EPLACING four men and teams, a 
new portable scraper outfit, it is 
claimed, will excavate and carry loose 
materials over short distances in quanti- 
ties up to 400 yards a day. 

The outfit is designed for contractors, 
county and township road commissioners 
who use local pits of gravel in road con- 
struction. The scraper can be used, too, 
in digging cellars, making highway cuts, 
and storing crushed stone. 

A double drum hoist is driven by a 
gasoline engine or electric motor mounted 
on it, with direct connection. The drum 
hoist also is arranged for belt drive from a 
tractor, motor, or engine. 






The novel Parisian circular saw that cuts logs into any 
It is operated by hand with comparative ease 


lengths. 


Circular Saw Cuts Logs like Ham 


CARPENTER of Paris recently has 

invented a high geared circular saw 
that cuts up logs into small pieces almost 
as quickly as the butcher slices boiled 
ham. It is geared on the same principleas 
a carborundum wheel and can be 
used in any woodshed or small 
shop where a regular power saw 
would be too expensive. It is 
worked by hana. 


In AN article on page 51 of our 
December issue a _ miniature 
town constructed by _ school 
children was credited to Spring- 
field, Ill., instead of Springfield, 
Mo. This was an-error on the 
part of a contributor. Popuar 
Science Monrnaty is very glad 
to correct the mistake. 
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Using portable scraper equipped with hoist unit to dig gravel for road construction 
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A Concrete Column to Protect 
Filling-Station Pipes 


HE proprietor of an oil station near 

Sacramento, Calif., has erected a 
concrete column in which he has embed- 
ded the compressed air pipes, water pipes, 
and drinking fountain. This attractive 
device prevents motor cars from striking 
and damaging these facilities. A basin 
in the top of the column drains the water 
from the drinking fountain. 


He Claims to Make Steel Direct 
from Crude Ore 


NEW way of making steel and work- 
able iron direct from the crude ore, 
was developed not long since by Henning 
Flodin of Stockholm, Sweden, who de- 
scribed his process to steel manufacturers 
and scientists recently at Birmingham, 
England. He claims it was well tested. 
He used Swedish hematite ore, English 
coal, and Swedish charcoal in furnaces 
taking from 250 to 300 kilowatts of elec- 
trical power. The process is continuous 
and feeding needs to be interrupted only 
when a batch is poured. The phosphorus 
and sulphur content of the product is 
almost negligible, it is claimed, and carbon 
is as low as two-hundredths of one per 
cent. The process is said to be particular- 
ly well adapted to the making of high 
grade tool steels. 
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Century Plant Yields Alcohol and Fodder 


ECENTLY Elie Delafond, a French 

engineer living in Mexico, invented 

a machine that extracts the last 

ounce of use from the agave, bet- 

ter known to more northern 
climes as the century plant. 

Fibers of the agave leaves long 
have been used for various in- 
dustrial purposes, but M. Dela- 
fond’s machine separates the 
fibers of the trunk of the 
plant, a much more difficult 
process. At the same time 
the new machine, which is of 
the centrifugal type, squeezes 
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The above machine 
separates fibers from 
trunks of the century 
plant and from them 
extracts the pulp and 
juice. Alcohol is ob- 
tained from the juice, 
and the pulp is used 
for fodder. To the left, 
a huge century plant, 
luxuriant in old Mexico 





and presses the juice from the pulp. 
After distillation the juice is concentrated 
to extract the salts, leaving an alcohol 
that is used in autos. The squeezed-out 
pulp is fed to cattle. 


New Motor Truck Engine 


A NEW type of motor-truck engine 
recently has been developed by the 
U. S. Army. The engine is said to 
deliver an increase of 28 per cent in power 
with a decrease of 20 per cent in fuel con- 
sumption. This engine uses the new ethyl 
gasoline for fuel. 





A Combination Truck for All Street Jobs 


HE street-cleaning department of 
Berlin, Germany, has a new truck 
that is equipped to meet all street-clean- 
ing problems. In summer it is a street 
sweeper and a sprinkler. In the winter 


it is employed as a snowplow. In addition 
to these purposes, not the least of its 
advantages is the fact that there is enough 
pressure back of the water to use the 
truck as an extinguisher in case of fire. 














New German truck sweeps and sprinkles streets, plows through snow, and puts out fires 















Paper-Mill Ships Are Fitted 
with Ice-Cutting Prows 


ROM the great paper mills of New- 
foundland newsprint is carried to all 
parts of the world. As the island is ice- 
bound for the greater part of the year, 
ships must cut their way through the ice 
to get out into the open sea. One of the 































Observe the ice-cutting prow of 
the ship, which saws as it goes 








foremost paper companies recently has 
put into commission two ships fitted 
with a new type of prow that from the 
waterline down is edged with a kind of 
saw that cuts the ice as it goes. 


ON PAGE 21 of our November issue it was 
stated that the brigantine Carnegie, 
operated by the Carnegie Institution in 
investigating terrestrial magnetism, would 
sail within a few weeks. Through failure 
to transfer a qualifying phrase from a 
corrected proof, the article did not make 
clear that no definite date had been set 
for the Carnegie’s departure. As this 
issue goes to press, the Carnegie Institu- 
tion has not yet made any announcement 
of the sailing. 
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Teaches Children to raansie Snakes 
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EING curator of a museum is a pretty 
big job in itself, but Mrs. Grace 
Olive Wiley, curator of the Minneapolis 
Museum, has added another job to her 
list. She teaches children the right way 
to handle snakes without being bitten, 
and thus to overcome a fear that is per- 
haps one of the most deeply rooted in the 
psychology of human beings. 

Mrs. Wiley has given much study to the 
habits and moods of snakes and other 
reptiles, and she believes that her training 
will avert many accidents among the 
children of her city. 








How Much Do YOU 
Know about Science? 


ERE is a capital opportunity 

for you to test your knowledge 

of the world in which we live. How 

many of the 12 questions can you 
answer offhand? 

Many of the questions have to do 
with every-day phenomena. A well 
informed person always wants to 
know the reason for natural facts. 
Test your knowledge first, then 
turn to page 151 to verify your 
answers. 


1. Are modern men less healthy 
than prehistoric men? 

2. How does a thermometer 
work? 

3. Why is quicksilver used in 
thermometers? 

4. How do we know that men do 
not live on the moon? 

5. Why does a blister form when 
the skin is burned? 

6. Why is there more fog in 
cities than in the country? 

7. How is milk made into con- 
densed milk? 

8. Why do savages listen with 
their ears to the ground? 

9. Is it true that the century 
plant blooms only once 
every 100 years? 

10. Why does cream rise to the 
top of milk? 
11. How much salt is there in the 

sea? 


12. Why do whales have to come 
to the surface of the ocean 
to breathe? 























sity before? 


in New York City 
has the first 
baby carriage 
garage. 
made of galvan- 
ized iron, is fire- 
proof, and has 
a separate com- 
partment with 
door and lock 
for each car- 
riage. Some of 
the mother 
chauffeurs are 
shown in the 
picture. 


Amateur Actress Makes Up 
with an Air Brush 
ATSY CHAPMAN of St. Paul, Minn., 


has a new idea for applying face paints. 
She uses an ain brush, the liquid colors 
being blown on her face. 

One day she observed a painter blowing 
paints on an automobile. He explained 
that the paint went on smoother and 
looked better than if he had used a 
brush, 

Miss Chapman determined to try it in 
the art of theatrical make-up. A friend 
agreed to manipulate the brush. The 
method is said to result in a more delicate 
blending of tints. 





This Chinese Wife Smashes 
Many Ancient Precedents 

T LEAST there is one Chinese who 
believes that woman should have's 


place outside the home as well as in. Mr, 
Kuan Tung, studying for a Bachelor of 





Science degree at the Massachusetts 
Institute of Technology, decided that he 
would like his wife to study there, too, 
Though she already has the degree of 
Bachelor of Science from the National 
Technical School of China, she is taking 
up an electrical engineering course with 


her husband. 


Young Woman Chemist Is First 
in New Biological Field 
N THE human body there is an “elec. 


tric motor,”’ called an “enzyme, ” that 
can speed up bodily reactions necessary 
to life. There are enzymes, too, in plants 
and other animals. Scientists know what 
they can do, but not what they are. 

A young research chemist, Miss Grace 
McGuire, is at work in the Harriman 
Research Laboratory in New York City, 
trying to solve the mystery of these 
agents that can hurry life processes. Miss 
McGuire is the first to undertake this 
field of biological chemistry. Her work 
already has drawn the attention of other 
scientists, and they are awaiting her 
findings with interest. 





A Boon for Mothers—A Baby Canmiage Garage 





GARAGE for 
baby carriages? 

Why hadn’t some one 

thought of this neces- 


A new tenement 





It is 








New York mothers taking their “cars” 
from the novel community garage 
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Motorists Have Narrow Escape 
as Car Hangs by Wheels 


NE day, recently, without warning, 
Mr. and Mrs. S. P. Guile of Min- 
neapolis, Minn., found themselves the 
central figures of a hair-raising thriller. 
Crossing a bridge over the Hennepin 
Canal at Colona, IIl., their car collided 
with a truck. Both skidded to the edge 
of the bridge. The Guiles’ car crashed 
through the railing and began to topple. 
It seemed that in a moment it would be a 
mass of wreckage in the ravine 25 feet 
below. 
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Auto Imitates a Fearsome Bucking Broncho 
















Above: 
“Pawing the 
air” is one of 
the bucking 
auto’s many 
funny tricks 


patent 


_ ae 


HOUGH it does not hail from the 

Western plains, this auto has all the 
bad tricks of the unbroken pony. It 
bucks, rears, plunges, but, unlike its wild 
prototype, only at the driver’s will. The 
trick car was built by Alfred Pelzel of 
Cincinnati, Ohio. As illustrated above, 
the kicking broncho automobile carries 
a passenger in addition to a driver, and 


Below: A. Pelzel, inventor of the 
bucking auto, is seated at the wheel, 
ready to put an intrepid passenger 
through the trick car’s many “‘paces”” 


it is said that Mr. Pelzel finds no difficulty 
in filling the rear seat, for where is there 
an American boy or man who does not 
fancy himself as a potential cowboy of the 
great open spaces? 


In AUCKLAND, N.Z., it isarule that street 
cars may not carry more passengers than 
can be seated. 








But suddenly, movement 
stopped. The rear wheels caught 
on the bridge railing and a front 
wheel braced against the bridge 
abutment. It was an hour before 
the car door could be opened 
and the Guiles released. An 
hour of waiting, expecting every 
moment to fall to death, provides 
enough suspense to last any one 
a lifetime. 


THe number of passengers 
carried by French airplanes in 
1924 was more than 16,000, and 
the quantity of merchandise car- 
ried about 214 million pounds, 
the latest figures show. 








Midget Runs 52 Miles 
on a Gallon of Gas 


BABY automobile, no 
longer than a man is high, 
pulled into Washington, D. C., 
recently and sailed up to the 
Capitol, the end of a transcon- 
tinental tour from San Fran- 
cisco. Its driver, Gus Petzel of 
. Alameda, Calif., was also the 
designer of the sturdy little 
machine that scooted over moun- 
tains and deserts that bother 
cars five times its size. 
It has a four-cylinder, air- 
cooled motor, nine speeds, elec- 











Chinese Wheelbarrow Is Poor Man’s Taxi 


CHINESE wheelbarrow differs from 

the type we are accustomed to in 
that the iarge wheel projects through the 
center of the body, which with its wire 
guard forms two “compartments” to the 
vehicle. It is used in China as a sort of 
poor man’s taxi, not alone in the 
factory districts, but also in the 


When East and West meet—Motorcyclist surveys with much amus«ment a 


country, where it is suited to the roads, 
which in many instances are nothing 
but well worn paths. 







primitive Chinese wheelbarrow, which is used by workmen as 4 carriage 


tric lights and starter, and is 
equipped with airplane tires. The wheel 
base measures 60 inches and the car 
weighs only 560 pounds. It can make a 
speed of 80 miles an hour on the track, it 
is claimed, and 65 on the road. After 
reaching Washington, the designer dem- 
onstrated that his unique little car could 
travel 52 miles on a gallon of gasoline. 


Subway Garages for Paris 


ILANS for a system of underground 

garages and subterranean streets as a 
means of relieving traffic congestion in 
Paris, France, were announced recently 
by M. Morain, the Prefect of Police. The 
underground thoroughfare, it is said, will 
be built simultaneously with a proposed 
new subway line. 

For further relief of surface traffic con- 
gestion, moving pavements have been: 
suggested. The first of these pavements, 
according to the plan, probably would be 
elevated and would run along the boule- 
vards having the heaviest traffic. 
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Household Tools and} 


If Studied Scientifically, Housework Problems { 


Floor Polishing Made Easy 


Attach one more appliance to the 
electric-light socket and another 
laborious household task is light- 
ened—waxing floors. This new elec- 
tric floor polisher (below) may be 
used also on linoleum. A fine bristle 
brush mounted in front of the ma- 
chine is driven at high speed by an 
inclosed motor. Because of its flat 
shape the polisher can be run under 
heavy furniture and radiators too 













































Mrs. 1926 Cleans Windows 


Washing windows without bucket or sponge is 
almost as easy as sweeping a floor. A felt pad in 
this outfit holds enough water to wash three or 
four windows, while a squeegee, used on the same 
holder, dries them. A brush may be attached for 
use on walls, stairways, window sills, and floors 










Broiler for Use on Top of Stove 


For the woman who must cook on a small gas 
stove, for the camper, or for days when you do 
not want to use the oven, the broiler illustrated 
above will be found a great convenience for cook- 
ing meat on top of the stove. Heat comes up on 
each side of the meat when device is shut and 
gravy is caught in a trough at the bottom of broiler 





Lemon Squeezer 
Resembles a 
Nutcracker 


There are some women 
who have not enough 
strength in their wrists 
to extract all the juice 
from a lemon in the 
ordinary way. They 
will have no difficulty 
with this lemon 
squeezer that is shaped 
like a nutcracker, 
shown at the right. 
Rough surfaces of the 
jaws of the squeezer 
hold the lemon firmly 







































Reforming the Salt Shaker 


Press the top of the shaker shown below and 
out comes the right amount of salt or pepper. 
The quantity is adjusted by turning the knob 
—to the left for more, to the right for less. 
The shaker is filled by unscrewing the cap 





Functions like a Thermos Bottle 


This new automatic electric heater tank for bun- 
galows and larger houses, is constructed like a 
thermos bottle on a large scale. Water in it re- 
mains hot a considerable time after 
the current has been turned off 




















Fireproof Ironing Board 


Another fire hazard is avoided with a 
cabinet and ironing board made en- 
tirely of steel, built right in the wall. 
There is a raised platform for the iron 
while garments are being arranged on 
the board. There is also a rod that 
swings outward for a towel or handker- 
chief rack. This rod holds the board 
in its niche when the ironing is finished 









Try These Shears 
when Carving 
Poultry 


In cutting up poultry for 
fricassee or carving it on 
the table, these poultry 
shears are a welcome 
addition to the carving 
knife and fork, as shown 
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| Home Comforts 


Become Simple, Every-Day Routine 
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Extension Table Has No Loose Leaves 


One person can open this newest extension table by 
pulling at either end. The extra leaves are in the table 
itself. They are not taking up space in a crowded 
room or closet. The legs remain stationary. A table seating 
six persons when closed will extend to allow room for ten 


Fireless Cooker 
and Stove 


A combination elec- 
tric stove and fireless 
cooker illustrated 
below, would seem 
to have reduced 
cooking to the ut- 
most simplicity. The 
current heats. the 
plates in the cooker, 
then shuts off auto- 
matically while the 
cooking continues 































A Five-in-One 
Can Opener 


A few turns of the key 
handle and a_ steel 
wheel remove the tops 
of tin cans cleanly. 
This new can opener 
also will punch holes 
in cans, open pop bot- 
tles, remove bottle 
caps, and serve as a 
screwdriver. A five- 
in-one tool that most 
housekeepers delight in 


Folding Stand for 
Garbage Can 


This folding steel stand 
was invented because 
Most garbage cans are 
too low to be used con- 
veniently. It also in- 
sures longer wear for 
the can, raising itabove 
damp floors or above 
the ground if the can is 
kept outside the kitch- 
€n door in the yard 


Safety Wringer Belt 


A feed belt (at right) carrying 
the clothes to the wringer 
keeps fingers seven inches 
away from the rollers. There ~ 
is, too, an automatic stop that 
shuts off the motor. This safety 
device fits any electric wringer 





Hollow Steak Mallet 


Just lay out a piece of tough round 
steak on a board. Take this hollow 
mallet (shown below) with a sharp 
cutting edge on both ends and you 
soon will have a tender piece of meat. 
The construction of this new steak 
hammer enables it to be cleaned easily 












Electric Range Carries Off Odors 


No chance for odors to escape into the room, for 
the electric stove illustrated above is buiit in the 
wall cabinet and has a special hidden ventilating 
flue of galvanized pipe. It takes up little room in 
the kitchen and has the advantage of haying no 
legs around which to sweep and mop when ¢leaning 





































Small Rake Isa 
Brush Cleaner 


Somewhat like a curved 
rake is the useful nickel- 
plated brush cleaner shown 
above. It merely is drawn 
through the bristles of the 
brush, removing hair and 
-dust. A separate rake can 
be kept for miscellaneous 
brushes used in the house 



















Novel Instrument Detects Your Moods 
This cone-shaped instrument, which its inventor, Father 
de Heredia, of New York City, calls a ‘‘microvibroscope,” 
measures the infinitesimal vibrations of the human body 


Each monthPOPULARSCIENCE MONTHLY 
records in these columns some of the 
outstanding achievements of scientific 
progress. In all parts of the civilized 
world trained minds are constantly at 
work on new pr blems that make for 
the health and the wealth of nations, 
adding to the sum of useful knowledge 
in practically every field of human en- 
deavor. Here are a few of the latest dis- 
coveries that challenge our attention. 


‘*Super X-Rays’’ Discovered 
AM THE recent convention of the 


National Academy of Sciences, held 

at Madison, Wis., Dr. Robert 
Andrews Millikan finished reading his 
paper and sat down. For a moment there 
was silence; then came a murmur that 
grew in volume until no one could hear 
his neighbor. The members recognized 
that it was a new discovery in science, 
just as when Roentgen reported the dis- 
covery of X-rays and M. and Mme. Curie 
announced that they had isolated radium. 


This is what Doctor Millikan told - 


them: Shooting about in space in every 
direction, with the terrific speed of light, 
and beating constantly against the earth, 
are rays more powerful and penetrating 
than any we ever have conceived of. 
The “hardest” X-rays that we produce in 
our hospitals cannot go through half an 
inch of lead. These new rays, originating 
somewhere out in space, will go through 
six feet of lead before they are extin- 
guished. , 

Their wave length is almost unbeliev- 
able. They are shorter than ultra-violet 
waves, shorter than X-rays, or even the 
gamma rays of radium. They are the 
length of one ten-millionth of an ordinary 
light wave, which measures about one 
fifty-thousandth of an inch. 

No one knows where the rays come 
from. They originate somewhere out in 
space, apparently when atoms break up, 
or when new types of atoms are formed. 
Doctor Millikan says that if we could 
generate enough energy for transmuta- 
tion of metals—for example, change mer- 
cury into gold—that would bring forth 
the penetrating rays as a by-product. 
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But this would take the im- 
mense energy of ten million 
volts. 

The amazing discovery of 
immigrant rays is the climax 
of 20 years of research. For 
a long time scientists have 
noticed something myste- 
riously disturbing their elec- 
troscopes—instruments used 
to detect free electricity in 
the air. Doctor Millikan, 
searching for the cause, went 
outside our highest atmos- 
phere. He sent up delicate 
featherweight instruments in 
tiny captive balloons from 
mountain tops in Colorado, 
many miles above the earth’s 
surface, into regions where 
man could not go. Others 
were sunk 60 feet in snow-fed lakes. These 
experiments eliminated certain factors and 
showed that the rays existed. 

For measuring the electron, the Nobel 
prize for physics was given to Doctor 
Millikan in 1923. His latest achievement 
crowns a unique record. 


What Is a Microvibroscope? 

ATHER C. M. DE HEREDIA, a 

Jesuit priest at St. Francis Xavier's 
Church in New York City, has perfected 
a machine called a “‘microvibroscope,” 
which, he says, measures the infinitesimal 
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Powerful New Ray 


Discoveries that Add to the 


vibrations of the human body. And the 
markings made by the machine, he 
asserts, analyze moods and personalities 
and detect ailments. 

It was the Russian ouija board that 
gave Father de Heredia the idea for his 
mood detector. A brass pendulum SWings 
by a silk thread from a brass disk. The 
subject puts his finger tips on the disk and 
apparently communicates vibrations to 
the pendulum, which starts swinging in 
various circles and curves. The priest 
says that certain basic curves recur every 
time the same person uses the instrument, 
but there are deviations that he believes 
show variations in moods and health, 
Two persons suffering from the same 
disease, he says, will produce similar 
curves on their charts. 


A New Triumph for Radio 
Fee syad came tearing along at 50 


miles an hour. In the engineer's cab 
a small red light flashed, and in an instant 
the wheels shrieked and the.whole train 
came to a sudden stop, the throttle still 
wide open. An unseen hand had pre- 
vented an imaginary wreck. 

In this successful demonstration re- 
cently on the Pere Marquette Railroad 
near Detroit, Mich., radio had a new 
triumph. It was proved that it would 
warn of danger on the track ahead many 
minutes in advance, and, should the 








To Save Your Soles 


Left: R: C. Bowker, chief of 
the Leather Laboratory, U. S. 
Bureau of Standards, making 
measurements that prove that 
shoe soles cut from one part of 
a hide will wear twice as long 
as those cut from another. Be- 
low: E. L. Wallace is shown 
using & new mineral tanning 
process that, it is claimed, 
doubles the life of shoe leather 
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Penetrates Metal 
World’s Useful Knowledge | 


engineer be dead or disabled, bring the 
locomotive to a stop automatically. 

“Electric magnetic waves, flowing in 
the track rails,” explained Thomas E. 
Clark, inventor of the radio-controlled 
safety devices, “are picked up by loop 
collector coils under the locomotive’s 
pilot or cowcatcher. They are trans- 
mitted to a visual signal device in the 
engine cab. This has three lights—red 
for danger, yellow for caution, and green 
for clear track ahead. 

“The red light is flashed only when there 
is imminent danger of collision. Should 
a train be occupying a block, the rest of 
the rail surface within the block becomes 
automatically demagnetized, and 
another train entering the block 
from the rear or front will receive 
the danger signal and an auto- 
matic application of the brakes.” 

The incoming signals are dis- 
patched automatically by block 
towers along the line. 


Element 75 Is Found 


VERYTHING on earth— 
fire, water, dirt, plants, and 
animals—everything in the whole 
visible universe, including the 
sun, planets, and stars, is made 
up of less than 100 different sub- 
stances called “elements.” Most 
of these have been found, num- 
bered, and put in order accord- 
ing to the structure of their 
atoms. A few gaps remain. 
Doctors J. Heyrovsky and 
Doleysek, of Prague, Czecho- 
Slovakia, have announced the 
discovery of No. 75, one of the 
missing elements. They have 
named it “‘bohemium,” in honor 
of Bohemia. Not long ago three 
German scientists claimed to have dis- 
covered 75, too, and also 43. If these two 
are verified, then only three missing 
chemical elements will remain to be dis- 
covered—numbers 61, 85, and 87. 


Will Jupiter Devour Us? 


GoME day the planet Jupiter is going 
to reach out and gobble up the 
earth. So says Prof. W. D. MacMillan 
of the University of Chicago, on the basis 
of new mathematical studies. 

All of the planets, he explains, as they 
soar along in space, sweep up star dust. 
As they gradually get bigger, the attrac- 
tion between planets increases, and the 
bigger planets will gather in their 
neighbors. 

Jupiter, being the largest, will end by 
getting them all, including the earth, and 
become a star, probably 500,000,000,000 
years from now. It then will have only 
one rival, the sun, and the two together 
will make up a double star. About 40 
per cent of the stars in the heavens are 
of this double kind, and Professor Mac- 

illan believes that many of these at 
One time were solar systems like ours. 
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A Pathfinder of 
Science 


At the right is Dr. Robert 
Andrews Millikan, of the 
California Institute of 
Technology, who recently 
announced the discovery 
of rays more powerful than 
any we ever have known 


Strength of a Screw 


Below is an ingenious ma- 
chine with which the U. S. 
Bureau of Standards deter- 
mines the holding power of 
wood screws. It answers 
the inquiry—‘ How much 
force will it take to pull 
any sort of screw out of a 
particular kind of wood?” 


Nature Uses This Anesthetic 
— fizz in the pop bottle has gone up 


in the world, for surgeons are con- 
sidering seriously its use in the operating 
room. Common carbon dioxide that gives 
sparkle to your soda water may be as 
useful an anesthetic as ether and the 
other aristocratic gases. 

At a clinic recently held in Philadel- 
phia, Dr. Ben Morgan, of Chicago, demon- 
strated its use before the Eastern Society 
of Anesthetists. Carbon dioxide, Doctor 
Morgan explained, is the non-poisonous 
anesthetic used by nature itself. If you 
are hurt badly in an accident, your breath- 
ing is lessened, and an excess quantity of 
carbon dioxide in your blood makes you 
fall asleep. 


Three Violins in One 


N “ORPHEUS violin” is a new in- 

strument that was recently exhibited 

in Paris. Music for the violin, alto, and 

’cello can be played on it. Air forced by an 

electric blower. is emitted from 58 open- 

ings, and the sounds, it is said, have a 
peculiarly rich timbre. 











Cold Storage 


EW refrigerating 

methods used in Can- 
ada can preserve a fish for 
six months or more, it is 
claimed, so that it will taste 
as if it had just been caught. 
The secret is to freeze foods 
very rapidly instead of slowly, 
as heretofore. 

In rapid freezing, several 
methods are used. One is to 
wrap fish in waxed paper, 
pack them tightly in narrow 
cans, and sink them in a 
circulating bath of brine 
kept near zero temperature. 
Pieces of haddock have been 
frozen by dipping them in 
liquid air. This freezes the 
meat instantly and makes it 
brittle. Liquid air is too ex- 
pensive at present to be used for refriger- 
ation on a large scale, but if some cheap 
way were found to make it, this probably 
would be the simplest way of freezing 
foods for storage. 


We’d Freeze on Mars 


VEN if we should find a way to get 
over to Mars, we couldn’t go—at 
least, not until we had rigged up some 
sort of an electric suit that would take 
heat with us. For landing on that inhos- 
pitable shore, we should freeze more 
solid than icicles, owing to the extreme 
severity of the climate. 

Doctor W. B. Coblentz of the U.S. Bu- 
reau of Standards, using extraordinarily 
delicate instruments of his own invention, 
has concluded that 100 degrees below 
zero is just ordinary temperature in our 
frigid neighbor’s clime. Almost every 
night, in winter, he says, it goes down to 
70 degrees Centigrade or 158 degrees 
Fahrenheit. 

Doctor Coblentz made many of his 
measurements in Arizona last August, 
when Mars was in an unusually close posi- 
tion to the earth. 
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On distant stations 
accurate tuning 
keeps the music 
clear and _ undis- 
torted. A good ver- 
nier dial will be 
found a real help 


T IS quite possible to tune a radio re- 
ceiver without any dials at all. Your 
fingers could grip the projecting ends 

of the condenser shafts and turn them 
back and forth and if you had sufficient 
perseverance, you would be able to get the 
music. But that certainly would not be 
an easy way to tune aradio set. And the 
next time you wanted to listen to the same 
station you would have to go through the 
same tiresome process all over again. 

The dials on your radio set are ex- 
tremely important. The knobs make it 
easy to turn the condenser shafts, and the 
figures show you how to get a station once 
you have logged it. With modern radio 
receivers, however, the tuning is so sharp 
and critical on distant stations that some- 
thing more than a plain dial is needed for 
really good results. Manufacturers have 
responded to the demand for finer tuning 
with dials so finely constructed and so 
marvelously accurate that even the begin- 
ner may tune his set with a precision 
hardly to be equalled by the most expert 
radio fan using the old type of plain dial. 

The new dials are made so that a con- 
siderable amount of motion of the knob 
turned by the fingers results in a much 
smaller motion of the condenser shaft. 
This means that with the new vernier 
types of dials, you will have no difficulty 
in setting the condenser precisely at the 
point where the broadcasting is received 
with greatest intensity. And many of the 
new models also provide for much greater 
visible accuracy, so that you can reset 
the condenser to the same station with 
extreme precision. 

These results are obtained by gearing 
down the motion of the knob with relation 
to the shaft and to the dial or pointer that 
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is attached to it. 
There seems to be a 
wide difference of 
opinion as to the cor- 
rect gear ratio. Some 
manufacturers insist 
that a 5 to 1 ratio is 
right, and other makers are turning out 
vernier dials with ratios as low as 150 to 1. 

Of course, the actual mechanical ratio 
is not the whole story by any means, for 
the size of the knob the radio fan must 
turn with his fingers has an important 
effect on the ratio. Two vernier dials, for 
instance, may be so made that it takes 12 
turns of the knurled knob to revolve the 
shaft of the condenser through a full 
circle. Yet if one of these two dials has a 
smaller knob than the other, the effective 
reduction of the two dials will not be the 
same. 

What counts is the actual motion of 
your fingers in relation to the change in 
degrees on the dial or pointer. Other 
things being equal, the smaller the knob 
the higher the gear ratio. For this reason 
a 12 to 1 vernier dial may give just the 
same effect as far as fine tuning is con- 
cerned as a 6 to 1 instrument if the latter 
has a knob twice as large in diameter. 
Keep this fact in mind when you are se- 
lecting new dials for your radio receiver. 


HE ideal vernier dial should operate 

with a smooth, velvety motion. 
There should be no perceptible lost mo- 
tion. In other words, when you start 
turning the control knob in the opposite 
direction, the dial and condenser shaft 
should immediately start to move in the 
opposite direction also. 


The numbers on the dial should be 
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Many Types Are Available 


Fig. 1 (above): You can get a dial 
to suit your own tuning problems, 
with either a pointer or a revolv- 
ing scale. Fig. 2 (at left): This 
type has a variable satio, 
Moving the small lever gives 
any ratio from 6 to 1 to 20 tol 


Accurate Setting Made Possible 
Fig. 3. The vernier scale makes it possible to 
set the dial to the tenth part of a degree so that 
logging can be done with extreme precision 


clean cut and set close enough to the 
pointer so that you cannot get a false 
reading if your eye does not happen to be 
directly in line with the indicator. 

The correct gear ratio is largely a mat- 
ter of personal preference. Some prefer a 
low ratio, while others maintain they can 
tune more quickly and with equal accu- 
racy using a dial that has a 5 or 6 tol 
ratio. 

It depends to some extent on the par- 
ticular radio receiver, of course. If you 
have no difficulty in tuning with plain 
dials because a half degree or so does not 
make any difference in the strength of 
signal, then vernier dials will not be of any 
advantage. 

In these days of congested wave lengths, 
where so many stations are close together, 
a broad tuning receiver is almost useless 
anyhow, and if your receiver tunes with 
the sharpness common to most modern 
receivers, you will find vernier dials dis- 
tinctly worth while. 





Remarkable New! 


Set Help to Get! 
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Dials for Your Radio 
t| Distant Stations 


By ALFRED P. 


And, aside from any question of in- 
creased efficiency, modern vernier dials 
are so attractively designed that they will 
greatly improve the appearance of your 
receiver. 

There are two ways in which dials can 
be built so that the dial and condenser 
shaft turn much more slowly than the 
control knob. One way is to use gear 
wheels, and the other is to use a friction 
mechanism. Both methods are practical, 
and if design and workmanship are good, 
there is little to choose between them. 


N FIG. 1 you will see a number of 
modern vernier radio dials such as are 
obtainable from the radio dealers. Of 
course this group does not include all the 
different types available, nor even all of 
the good makes. 

Figure 6 shows the back view of two of 
the dials. These are good examples of the 
straight, geared type of vernier. The one 
on the left uses an internal gear and the 
other uses the ordinary spur gear. When 
carefully constructed, there is but little 
lost motion. Figure 5 illustrates two types 
of vernier dials in which a spring is used 
to hold the gears in mesh. There is no 
lost motion whatever with this type of 
construction. It is used in somewhat dif- 
ferent form on other makes of vernier dial 
now on the market. 

Spiral or worm gearing has been used to 
some extent in vernier actions, and Fig. 4 
shows this method as applied to a dial 
that can be attached to any condenser 
shaft. The spiral in the knob works a 
worm that, in turn, moves the teeth on 
the main dial, which is attached to the 
shaft. 

Friction gearing is used in a number of 
types of vernier dials. Fig- 
ure 2 shows a_ close-up 
view of a dial that recently 
has appeared on the mar- 
ket. This dial uses a fric- 
tion mechanism arranged 
in such a way that 
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any desired ratio, 
from 6 to 1 to 20 
to 1, can be ob- 
tained simply by 
shifting the small 
lever at the bottom. 

On most modern 
vernier dials, the 
graduations can be 
read easily and ac- 
curately, so that it 
is possible to reset 
your condensers to 
any given station’s 
wave length with 
great accuracy. Fig- 
ure 3 shows to what 
extremes this desire 
for accurate setting may be carried. You 
will note that a vernier scale has been 
stamped on the metal opposite the divi- 
sions on the dial in such a way that it is 
quite easy to set the dial to one-tenth part 
of a degree. 

Fitting vernier dials on your radio re- 
ceiver in place of plain dials is, in most 
cases, a simple screwdriver job. Many 
types can be fitted merely by loosening 
the setscrew of the plain dial, slipping the 
old dial off the shaft, slipping the vernier 
dial on in place of it, and tightening up the 
setscrew. 

Other types require the drilling of one 
small hole in the panel through which a 
screw is bolted to hold the frame of the 
vernier stationary when you turn the 
knob. In most cases, the shaft of the vari- 
able condenser can be left as originally 
turned out by the manufacturer, but some 
forms of vernier dial require that the 
shaft be cut off slightly. 

There is one point to remember in fit- 















Geared Dials Are Very Popular 


Fig. 5...Two geared types in which gears are 
held in mesh by a spring arrangement to elim- 
inate play. Fig. 6 (left): Examples of the 
straight spur gear type and internal gear type 





This Worm Drive Dial Has a Very Low Ratio 


Fig. 4. The spiral cut in scroll fashion on the back of the vernier knob 
rotates the brass gear that is worm shaped and engages with the teeth 
cut on the disk at the left. The disk, of course, is mounted the other 
way on the dial and this double reduction gives a ratio of 150 to 1. This 
type of dial is designed for the fan who prefers an unusually low ratio 


ting vernier dials. Be sure that the con- 
denser shaft turns rather freely. If it 
turns stiffly, extra strain is placed on the 
vernier mechanism. In the friction types 
this may result in slipping, or, in the 
geared types, in excess wear. This point 
usually is mentioned in the printed in- 
structions. The recommendation usually 
is made to set the friction on the condenser 
so that it will be just sufficient to main- 
tain the shaft stationary when the plates 
are in any position. 


yest what type of vernier dial to buy 

for your radio set is a matter for you to 
decide. It is desirable, of course, that the 
design and color or finish of the dial 
match with the panel and the other con- 
trol knobs on your set. But if you prefer 
a dial of some one particular type, there 
is no reason why you cannot buy new 
knobs for the other controls on your set so 
that the complete arrangement will pre- 
sent a pleasing appearance. 

Some of the new types of dials are so 
constructed that a space is provided 
where you can write directly on the dial 
the call letters of the broadcasting station 
at the point where the station is received 
best. This is of little importance to the 
radio set owner who tunes the set himself, 
because the dial numbers of all the regular 
stations soon become fixed in the memory 
and the log can be consulted when fishing 
for distant stations. Such dials are a great 
advantage, however, if other members of 
the family occasionally wish to tune in 
stations. 

A good vernier dial is a precision instru- 
ment and the value you get out of it will 
be in proportion to the care you take in 
fitting it to the shaft, so be very careful 
to read over the instructions and follow 
them. 

Radio dealers everywhere now stock 
vernier dials of various types and a num- 
ber of styles have been approved by the 
Popular Science Institute of Standards. A 
list of these dials and other radio appa- 
ratus is available and will be mailed on 
request. 
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Unique “Snap” Tuning Dial This Speaker Has Two Cones the 
To facilitate tuning, George Jacobson, New York Distortion on loud volume is eliminated by using cee 
radio fan, has devised a knife-edged piece of metal two cones, according to the manufacturer of this cus 
which is to be attached to the dial. This edge snaps novel type of loudspeaker. In the center may be cot 
into notches cut at points where stations are found seen the powerful permanent magnet that works th 
on a curved piece of metal fastened to the panel with coils of fine wire to operate the . 
cones. A cover that protects the cones bul 
from injury through an accidental jar or the 
: , bump while the speaker is in operation, 
Wall Screen Is Radio Antenna hes been removed in order that the to 
A thin sheet of copper foil placed between two construction of cones may be seen the 
sheets of insulating material forms the novel screen an 
antenna shown at right. When not in use it may r 
be rolled up tightly on the lower roller and stored om , 
Double. Horned Speaker ™ 
The larger horn is made of fiber h 
composition and emphasizes the € 
lower notes produced by the at 
loudspeaker unit concealed in the Wi 
base. The short horn projecting wo 
from the side is made of metal. p 
This horn brings out the higher WO 
musical overtones and the sibi- str 
lant sounds of the human voice 
so that the result is pleasing 7 
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Gigantic Tuning Coils at Rugby 


While tuning coils in radio sets usually are small enough to be held in one hand, 
the tuning coils or inductances at the broadcasting stations must be of a size in 
proportion to the power of the station. The new radio station at Rugby, 
England, is of tremendous power and the tuning inductances therefore are of 
enormous size. This station will be used as part of the system for direct, two- 
way telephone communication between England and the United States 




















6 





REE” 
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eware of the Battery Gyp! 


Crafty Tricks of Crooked Dealers that Cost You Money 
and Trouble—The Confesstons of a Radio Service Man 
As told to GeEorcr Lez Down, Jr. 


for a good many years. Without brag- 
ging, | think I can truthfully say that 
if all the batteries I’ve seen the insides of 
were piled in a heap, they'd 
reach higher than the Wool- 
worth Building. 
Right now I’m working for a 
man who is a square dealer, but 


[ been in the battery business now 


kinds of birds, ranging from 
outright crooks to the fellows 
who had fits of honesty now 
and then. 

Old man Polakof—which 
isn’t his name, of course—was . 
about the worst. He counted 
the day lost if he didn’t suc- 
ceed in stinging at least one 
customer for a tenspot. Of 
course I’m ashamed of the fact 
that I worked for him at all, 
but business was on the blink 
that year and I couldn’t afford 
to be out of work, what with 
the wife sick and one thing and 
another. 

There wasn’t a snide trick 
in the business that old Polakof 
didn’t know, and he worked 
them all whenever he thought 
he could get away with it. Look 
at the case of a man named 
Williams. That shows just how far he 
would go when he had a real sucker ‘to 
work on. The old man got Williams on his 
string by way of a telephone call. 


Te bell rang one morning, and from 
Polakof’s talk I could tell that the 
party at the other end of the wire wanted 
to buy a storage battery to run a radio 
set. Polakof assured him that we had the 
finest batteries in the world—absolutely 
guaranteed—and invited him around to 
pick one out. 

Polakof came back in the shop with a 
grin on his face a mile wide and rubbing 
his hands together like he always did when 


What Old Age Does to Storage Battery Plates 
Good plates and “gyp” plates look alike when they are new. At the left is 
be high grade new positive plate. In-the center is a positive plate that is 
Suffering from old age, and the one at the right is a negative plate that has 








Don’t Be Fooled by the Short Circuit Test! 


“See! It’s fully charged,” said the battery ‘‘gyp’”’ when he tried 
to palm off a boxful of junk as a brand new battery by burning 
awire. A demonstration of this kind is no indication of the qual- 
ity and staying power of a storage battery, so let buyers beware! 


he hooked a new sucker. He walked along 
beside the bench where I had a lot of oid 
batteries on trickle charge and, pointing 
to one of the worst of the lot, he told me 
to polish up the terminals and give the 
box a coat of black paint. And, by the 
way, we never used expensive acid-proof 
paint. Instead, Polakof used to buy the 
cheapest plain black paint he could get 
and then thin it out with turpentine so it 
would dry quick. 

I got busy with some sandpaper and the 
paint brush and in a few minutes I had 
that battery looking like it just came out 
of the factory. 

Williams dropped into the store after 





lost nearly all of its active material. 


lunch and the old man had the battery 
I had fixed up standing on the counter 
among some brand new batteries of a 
well-known make. 

“T phoned you about a bat- 
tery this morning,” Williams 
began. 

“For a radio set, wasn’t it?” 
cut in Polakof. “Well, here 
you are—finest batteries made 
—all positively guaranteed. I 
can recommend this one spe- 
cially,” he went on, patting the 
sides of the old wreck like it 
was a valuable piece of jewelry. 


“QEE! It’s fully charged— 

lots of pep.” And he pro- 
ceeded to take a piece of wire 
and snap it across the ter- 
minals to show what a fine 
spark it would make. Then he 
deliberately short circuited the 
battery with the wire that he 
held in a pair of pliers. “It 
will burn it up easy,” he said 
as the wire got red hot and 
finally melted away. 

Williams was much im- 
pressed and when Polakof 
stated that he would make a 
special price of $14, he paid it 
without murmuring. 

Of course that wire test is pure bunk— 
any one who is wise to storage batteries 
knews that. All it shows is that there 
is some juice left and the internal resist- 
ance of even the most hopelessly rotten 
storage battery is always low enough to 
let enough current through to burn up a 
piece of wire. 


E DIDN’T hear from Williams for 

nearly two weeks, which surprised 
me—I knew how rotten that battery was. 
Then he called up to say that something 
seemed to be wrong, because the tubes 
wouldn’t light any more. Polakof sent me 
around with instructions to bring the bat- 
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All storage battery plates end up in 
the scrap pile eventually, but good plates will last for five years or more, 
while “‘gyp” plates very often go to worthless pieces in less than six months 
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tery back for “inspection.” About an hour 
after I got back the old man called Wil- 
liams on the phone and told him that the 
battery had been spoiled by charging it 
backward. He said that the charger must 
have been working wrong and he’d better 
bring that in, too, so it could be adjusted. 

Williams swallowed the whole yarn and 
the next day he left the charger at the 
shop. Polakof charged him $6.50 for over- 
hauling the battery and two dollars for 
adjusting the charger. What we actually 
did to the battery was nothing more than 
to put it on charge and 
leave it there until Wil- 
liams called for it. My 
conscience hurt me so, I 
gave the poor old wreck 
an extra good polishing 
with the sandpaper. Nota 
blessed thing was done to 
the charger except to wipe 
the dust off it. 

And so it went for about 
two months. Every two 
weeks or so the battery would give up 
and [quit work, and the old man would 
have some new excuse and Williams 
would have to pay out some more money. 


E FINALLY got wise to himself and 
bought a good battery from a real 
dealer. It is a good thing he had a peace- 
ful disposition. He ought to have come 
in and beaten the old man into a pulp 
after the way he swindled him; and, 
believe me, I’d have cheered him on. 

The whole trouble is that the battery 
owner has no way of checking up on the 
““evp” battery service station. You have 
to have special tools to take a battery 
apart, and without taking it apart you 
can’t tell whether the dealer really over- 
hauled it or not. Lots of batteries were 
brought in to old Polakof for 
an overhauling and all he 
would let me do on most of 
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al 
A B Battery after Long Service 


Note that the zinc cells are almost completely consumed. “‘Gyp” batteries 
are made of poor grades of material and because of sloppy workmanship 
often give trouble through faulty connections and broken-down insulation 


worked for several of them. They sell 
their junk batteries mostly to the cut 
price dealers, but once in a while they 
rope in a respectable dealer who decides 
to go into the radio business and doesn’t 
know the difference between an honest 
battery and one of the other kind. 

Anybody can go in the business of 
making storage batteries if he wants to. 
There are no manufacturing secrets to 
amount to anything. It is just a matter 
of getting good material and putting it 
together properly. And it is still easier 
to turn out junk batteries that look like 
good ones, because the customer can’t 
see what’s inside and wouldn’t know the 
difference if he could. 

Cedar wood makes the best separators, 
but you can bet that “gyp” makers use 


How an Ordinary Dry Cell Is Made 
SEALING WAX 
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a cheaper wood. Some kind of a 
binder must be used in mixing the 
lead paste that is placed in the grids 
of the plates: The binder is cheaper 
than the lead and there is always 


mixed with water, also can |p 
cheapened by using a commercial 
grade of acid instead of the chem. 
ically pure kind. 


ONSIDERING that  “gyp” 
storage batteries are turned 

out in an awful rush from low grade 
materials, by cheap workmen, is it 
any wonder that a “gyp” storage 
A battery costs much more than a 
really good battery if you figure it 
out on a basis of service at so much 


Storage batteries are not the only 
place where the “gyp”’ gets in his 
fine work. All kinds of gyp dry 
cell A and B batteries are offered to the 
radio fan. If you cut them open, they 
look just like real good batteries. The 
difference is in the quality of the ma. 
terials used. 

And a good many radio fans haven't 
any idea of what a good dry cell bat. 
tery should do. Take this case for instance: 
The boss sells dry cell B batteries of a 
good, reliable make. Well, about a year 
ago, he sold a pair of them to a radio fan 
and didn’t hear from him again untila few 
days ago. Then he came busting into 
the store as mad as a hatter, planked 
down a parcel on the counter and began 
yelling for the boss. He was out, so I 
asked him what was wrong. 

“Just look here!” he shouted, opening 
his parcel. ‘This is the rotten battery 
I bought from you. It went 
dead and I cut it open and 
there is nothing inside but 


them was to clean out the PITCH a lot of white powder where 
muck. Then he would charge the zinc ought to be. Here- 
the customer for all new pos- CORRUGATED after, I am going to buy 
itive plates and separators. PAPER mY) batteries from some place 
Cleaning out the muck would where they sell batteries with 
—— aaa come ont of wc ae 
There was another dealer BLOTTING fore I had a chance for a 
I worked for whose con- PAPER come back. 
science would not let hin SOAKED IN ZINC 
deliberately rob his custom- | SAL AMMONIAC ELECTRODE HAT sure was the limit! 
= hg way = me or . I iri egal : here va 
en we overhauled a bat- hought the white powder 
tery we really did put in new MANGANESE sits from? There wusaiae: 
plates and separators when ii DIOXIDE AND tery that gave him nearly a 
needed. But the net results CARBON ~ POWDERED year’s service on a five-tube 
were almost as bad. ELECTRODE CARBON set. It stayed on the job until 


HE trouble was that the owner of the 
business bought his stock of plates and 
separators from “gyp” manufacturers. 
The plates looked just like real good bat- 
tery plates when they were delivered to 
us, but the material began to fall off al- 
most with the first charge and in a few 
weeks or months all the active material 
would be piled up in the bottoms of the 
cells and the plates would look like the 
grillwork in front of a cashier’s cage. The 
separators cracked and split and then the 
loose active material settled be- 
tween the plates and the battery 
was short circuited. 
There are lots of “gyp”’ storage 
battery manufacturers too. I’ve 






There is no difference except in size between the large single cell 
used as A batteries and the many small cells used to make up 
the high voltage B battery. Long life depends on high quality 
materials, careful assembly, and proportioning of active materials 


every last bit of zinc jacket 
was eaten up to supply current to his set. 
Why, that was an ideal battery! Such 
perfect service doesn’t happen once in 4 
dog’s life. And now he’ll go down the 
street and buy a gyp battery that will 
run his set for maybe a month or two 
and then go dead completely. 

That’s where the current comes from 
in an ordinary dry cell. The solution 
in the cell eats up the zine jacket. The 
black stuff in the cell around the cat- 
bon rod in the center is put there for 4 
purpose too. It keeps the cell from 
getting polarized and the quality 
of the “mix,” as it is called, 

a lot to do with the life of the 
(Continued on page 136) 
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a temptation to use too much a 
binder. The solution in the battery 
which is made of sulphuric acij 7 





a month for the life of the battery? | 
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Anti-Frost Window 
of Celluloid 


The celluloid frostproof 
window pictured below is 
attached to the glass of the 
windshield and the side 
doors by means of vacuum 
cups so that no drilling or 
other mechanical work is 
necessary. The manufac- 
turer claims that it elim- 
inates the blurring effect 
of frost, mist, or rain 


Ingenious Helps for 
the Car 
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e ’ “Focuscope” Tests Auto Headlights 

r When one end of this testing device is placed 
against headlight lens, the tester, looking through 

t the other end, can determine whether the bulb 

is in focus and whether the beam of light pro- 

rf jected by the iens conforms to legal requirements 
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: Electric Lock for Auto Doors 

In the hub of the spare wheel carrier on this new 

a English car an electric lock is incorporated. 
When the key is turned, all four car doors lock 
automatically by electric mechanism, thus sav- 

! ing the trouble of locking each door separately 

e 

rf : 

te Wrench Fits Bolts at Any Angle 

a Much of an auto mechanic’s time is spent 

af on bolts and nuts in hard-to-get-at places. 

x ; The new wrench shown below is built 

il with a forked arrangement of the 

ot handle so that it can be used at any angle 
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~ New Auto Headlight 
Subdues Glare 


This foreign-built auto head- 
light is constructed with a 
curved front lens, and an in- 
genious arrangement of the 
reflectors inside the lamp is 
such that the projected beam 
of light is spread uniformly 
* across the road, the makers 
claim, without glaring into 
the eyes of other motorists 








Screwdriver Tests Spark Plugs 


Testing spark plugs for short circuit by 
shorting them with a screwdriver is 
simplified by a novel tool (below) built 
with a gap in the handle so that the 
spark will occur where it is visible 










































Dimmer Switch in Wheel 


Anything to help the driver dim 
his lights while passing other 
cars without letting go the 
wheel will promote safety. In 
this device the dimmer switch 
is built into the steering wheel. 
A touch of the button changes 
the lights from bright to dim 


































Rubber Spring 
Shackles 


These rubber spring 
shackles are designed for 
use on Ford cars in place 
of metal shackles. The 
twist of rubber takes up 
the motion of the ends of 
the front and rear springs; 
thus no oiling is necessary 






Compression Tester and Leak Indicator 


Below is a novel combination fitting that allows the use of a tire 
gage to determine the amount of cylinder compression, and a 
special rubber balloon to determine valve and piston-ring leakage. 
Cranking the engine forces compressed gas into the balloon, and the 
rate of leakage is determined by timing the balloon’s deflation 




















Does Your Car Fit Your Purse?’ 


Gus and Joe Tell 
How a Log Book™ 
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Baldwin Gets Good Advice from an Expert 
‘“Now,” said Gus to young Baldwin, ‘‘that Joe has told you what the repairs will cost, take the car 


home and make ’em yourself, and start saving money right away. 


And lay off that errand stuff— 


that’s what eats up car cost.” ‘“‘By jinks, I’m going to try to fix them myself,” mused Baldwin 


roll good and plenty,” said Gus 

Wilson, half owner and chief me- 
chanic of the Model Garage, as he looked 
up from young Baldwin’s car. ‘“‘ Your 
motor is full of carbon, the valves need 
grinding, the bearings ought to be taken 
up, and the brakes relined, and I think, 
from the way she pumps oil, that you need 
a new set of piston rings.” 

Joe Clark, who ran the office and sales 
end of the garage, was figuring rapidly on 
a piece of paper. 

“Let’s see,” he said, as he totaled the 
various items Gus had enumerated. “I 
think a hundred and sixty-five dollars 
ought to cover it, unless Gus finds some- 
thing else that needs fixing—and I’m 
making the price as low as possible at 
that.” 

“Holy smoke!” gasped Baldwin. “I 
guess I'll have to park the car here for 
the rest of the winter while I try to raise 
the dough. How about giving me a little 
time on the bill, Joe. Can you do that?” 

“I'd like to,” replied Joe. “But Gus 
and I have to eat, too, so I guess we can’t 
let you have more than thirty days. By 
the way, Baldwin, seems to me you are 
running yourself into a hole with that 
machine. Haven’t you found it a bit 
more expensive than you figured on?” 

“You said it!’ Baldwin answered 
gloomily. “I’m making fifty bucks a 
week and I had a bit saved up, so I made 
the first payment easily enough. But 
there have been so many expenses that I 
never thought about when I decided to 
buy a car.” 

“That’s just the trouble,” stated Joe 
emphatically. “You buy a car on a shoe- 
string and you're in up to your neck be- 
fore you realize it. A lot of people own 
autos who really can’t afford a car at all, 


"Ts job is going to nick your bank 





and a lot more buy expensive cars when 
they ought to get cheap, light ones. And 
all because they never stop to do a little 
arithmetic beforehand. 

“Look here,” he continued, slipping his 
pencil out of his pocket again. ‘Unless 
you're a millionaire, you ought to look 
at this automobile proposition as trans- 
portation at so many cents a mile. And 
you're kidding yourself if you dope out 
the cost per mile in gas and tires and let 
it go at that. Take depreciation, for in- 
stance. That car of yours cost around 
fifteen hundred. In five years it will be 
about ready for the scrap pile. You may 
be able to sell it at the end of that time 
for, say, two hundred dollars, That 
means you have to charge 
up thirteen hundred against 
the miles you travel in that 
length of time, and if you 
cover thirty thousand miles 
it comes to a bit more than 
four cents a mile. 


AS at present prices 
works out to around 
a cent a mile. Tires—if 
you are lucky—may cost as 
little as two cents a mile. 
That makes seven cents a 
mile and we have not in- 
cluded insurance, storage, 
or repairs. 
“Insurance runs to about 
a cent and a half a mile; 
storage at ten dollars a 
month comes to two cents a 
mile, and repairs certainly 
will mount up to another 
two cents on a car like 
yours, Throw in another 
half cent for oil and mis- 
cellaneous items and the 










































Keeping the ‘‘Log”’ 
“Keep your notebook ~ 
handy and whenever you 
buy gas or oil, or have a 
tube vulcanized or any ~ 
repair work done, put 
down the cost of each 
item andthe total of miles 
your speedometer shows”’ 
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Can Help You Run 
Your Auto with 
More Efficiency 


By Martin Bunn 


total figures up to the flat sum of thirteen 
cents a mile. You’d kick like a steer if g 
railroad charged you that! 

“Can you and the wife and kid live on 
thirty -five dollars a week? That’s all you 
have left out of your salary if you spend 
about fifteen dollars a week on a car,’ 

“Gee whiz! You sure are one cheerful 
guy, Joe!” croaked Baldwin dismally, 
“Well, what’s the answer? Should I sell 
the bus as soon as I get it paid for?” 

Joe scratched his head thoughtfully. 
“No,” he said; “don’t do that. It 
wouldn’t help ‘any now. "The biggest 
depreciation comes the first year and if 
you have got along so far, I guess you'll 
make out without going to the poorhouse, 

“If you’d asked my advice before you 
bought the cai, I’d have told you to geta 


cheaper and lighter make—and_ that. 


doesn’t necessarily mean a flivver. What 
you can do, though, is to use the car a lot 
less than you do. Why, ’most every 
night I see you go by on your way to the 
stores for some errand. Lay off that 
errand stuff unless it’s raining.” 
““Humph!” growled Gus as he jammed 
another load of tobacco in the bowl of his 
(Continued on page 147) 











Joe’s simple car 
costsystem 
consists of a 
plain record of 
mileage and the 
cost of gas, oil, 
tires, and all 
repair expenses 
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Why keep on 
punching the time 
clock? Aren’t you 
] tired of taking or- 
ders from someone 
else? There’s 
nothing like being r 
in business for 
> yourself! 

ak Here’s your big 
opportunity. 





















































a Grasp it. Realize 
id your ambition. 
r Have a profitable 
% business of your 
ll own. Be the 
; Johnson Floor 
It Expert in your 
st community. 
Spring, the big 
. season, is just 
vu ahead. Now is the 
: time to get started. 
at We will help you 
ot build your busi- 
y | ness. 
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This ingenious Electric Floor Polisher means 
success, independence, a business of your 
own. It wax-polishes any floor ten times faster 
and better than is possible any other way. 
Reaches under davenports, beds, buffets, 
desks, etc., without moving the furniture. 


Investment Less Than $50 


| Have you ever seen such an opportunity? Think of it! A 
Profitable business of your own for less than $50! No more 

' lay-offs. No dull seasons. Start giving orders instead of tak- 
ing them. Have a business that will be as big as you want to 

have it. Get started now. Don’t delay. Return coupon today. 











© This seal on a radio or tool advertisement signifies the 
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E a r nh As the Johnson 


Floor Expert you 


$ $ can make big 
15 to 25 money right from 


the start. There’s 
a big demand for 


a Day this service. 


Homes, clubs, ho- 
tels, stores, of- 


rd et eg eel fices, schools and 
- yourown—a bank public buildings all 
account. Enjoy want it. 


the comforts and 
Iuxuries of life. 


You can go into 
any home, wax- 
polish all the floors 
in just a short time 
and not upset the 
rooms at all. It’s 
the kind of service 
people appreciate 
—and it pays big 
profits! Mail 
coupon today for 
full information on 
the Johnson Floor 
Service Plan. 








JOHNSONS 
Clectric floor Polisher 


Johnson’s Electric Floor Polisher is simple, 
efficient, sturdy, light, easy to handle. Runs 
itself from any lamp socket. Costs less than 
2 cents an hour to operate. It cuts floor 
maintenance costs in half. This machine 
will bring you success and independence. 


MAIL ME BACK TO 


S. C. Johnson & Son, Dept. P. S. 2, Racine, Wis. 
“The Floor Finishing Authorities” 


Please tell me how I can earn $15 to $25 a day giving 
Johnson Floor Service. 


Q 
_ 
4 
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approval of the INSTITUTE OF STANDARDS. See page 6. 
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Helpful Hints for Motorists 


Simple Way to Rebush Kingpin, and Seven Other Useful Aids 


F THE kingpin bolt is allowed to get 
loose and the automobile is run for 
any great length of time with the 

bolt in that condition, the result is usually 
a worn lower bearing that makes refit- 
ting practically impossible. The only 
remedy is to drill out and rebush the hole. 
Figure 1 shows a novel way to use the 
weight of the car to feed the drill into the 
hole. The dri!l bit is fastened into an 
ordinary brace and the jack gradually is 
lowered. An even smoother feed can be 
obtained with one of the screw types of 
automobile jacks. 


ART of the nuisance of washing the 

car is in coiling and uncoiling the hose. 
Again, the valve is usually some distance 
away from the place where the car 
is washed. Short of purchasing a 
swivel arrangement for an over- 
head supply, the simplest solution 


of the problem is to run a pipe up iN ae 
to the ceiling, put in a valve at a AND ae 


convenient point, and arrange a | 
weight and cord to pull the hose out 
of the way when it is not in use. 


The arrangement is shown in Fig. 2. } 





A 12-inch length of strap iron bolted 
to the handle of the valve and fit- 
ted with two cords will serve to 
turn the water on and off. 


N MANY sections of the coun- 

try the house water supply is not 
good for use in the radiator of an 
automobile because of a high min- 
eral content that will be deposited, 
as the water is evaporated, in the radiator 
and the cylinder jacket. A scaly deposit of 
this type will interfere seriously with the 
proper cooling of the motor. 

Rainwater is free from mineral matter 
and a barrel arranged as shown in Fig. 3 
will insure an adequate supply. Rain- 
water can be used in storage batteries in 
place of the distilled water ordinarily sold 
for this purpose. Be sure to punch a 
small hole in the can that is attached to 
the pipe under the drain spout, so that, 
when it stops raining, the water in the 
can will run off and not form a breeding 
spot for mosquitos. 

If you expect to use rainwater for 
storage batteries, construct the collector 
out of sheet lead and lead pipe and use 
lead pipe as a connection between the 
barrel and the hose. 


SPRING 


LEAVES xX 














Fig. 6. Simple spring leaf spreader made of 
two pieces of spring leaves riveted together 





Fig. 2. 
installing hose in garage 
for washing the motor car 








Fig. 1. Using weight of the car, controlled by 
a jack, to feed drill into hole for kingpin bolt 
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| WEIGHT TO 
| LIFT HOSE 











Ingenious way of 





Fig. 4. Three pieces of sheet metal bent to 
form lugs to support conveniently the extra tire 
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Fig. 5. Torn edges of upholstery can be pulled 


together with coarse thread, then sewed 
N LONG trips it is a great advantage 
to carry two spare tires. If the tires 
on your car are no longer new, you may 
reasonably expect several blowouts. Two 


blowouts may come in quick succession 








Fig. 3. How to install a 
barrel in garage to supply 
rainwater for the radiator 


and then the extra spare certainly wil] 
come in handy. 

As shown in Fig. 4, three pieces of sheet 
metal are bent to form three lugs that will 
support the extra tire and rim. The two 
upper ones are riveted or bolted in place, 
while the lower one is fastened with a bolt 
so that it can be loosened up in order to 
allow the extra spare tire to be hooked over 
the two top lugs. Make sure, of course, 
that the framework of the tire carrier js 
strong enough to carry the extra load. 


HE material used to upholster closed 

types of automobiles _ usually is 
stretched pretty tightly. When it is 
accidentally torn, the rent gapes open so 
much that it is difficult to sew up the tear 
in the ordinary way. A solution of 
the problem is to pull the torn 
edges together with coarse thread, 
then sew up the break with fine 
thread. Figure 5 shows you how to 
do this. 


Aa grease or heavy oil 
between; the leaves of the 
springs always will make the car 
ride easier, especially if it is fitted 
with rebound snubbers or shock 
absorbers. Figure 6 shows how to 
make a simple spring leaf spreader 
out of two pieces of spring leaves. 
The spring leaves first should be 
annealed, then forged and filed and 
drilled for the rivet. After that, re- 
temper them and rivet together. 


i’ YOU use your car in severe winter 
weather, you know that every little 
draft adds to your discomfort. Most of 
the cold air that makes winter driving un- 
comfortable comes in around the front 
curtains, where they are buttoned to the 
windshield. 

A simple remedy fo this trouble, which 
will help materially to keep the car warm, 
is to make a couple of shields of sheet 
aluminum, as shown in Fig. 7. These 
shields should be bolted to the windshield 
in such a way that they clamp the edge 
of the curtain tight against the wind- 
shield frame. 

This inexpensive device can be made 
by any good workman and the extra com- 
fort it will add to your car in winter 
weather will more than repay the outlay. 
Shutting out the draft also will lessen the 
danger of catching a cold—a considera- 
tion not to be neglected. 








Fig. 7. Shields of sheet aluminum bolted 
to the windshield help keep the car warm 
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Ask Disston 


Tell us what work you 
are doing, inwood, metal, 
stone, ivory, rubber, 
leather, cloth, fibre or 
Other material. We will 
tell you how to saw it 
better and easier. Disston 
issues many books to aid 
. 8aw users, 









Good work begins 
a5 with the way the saw cuts 


O man can turn out good 
work unless the sawing is 
well done. 


And for good sawing, easy and 
fast and clean, you must have a 
saw that cuts. 


A saw such as Henry Disston 
figured out, years ago. A saw of 
Disston Steel, made by Disston- 
trained sawmakers. 


The Disston Saw, everywhere, is 
“The Saw Most Carpenters Use” 
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because the carpenter chooses a 
saw: for its cutting. 


The Disston name on a saw 
means balance that works with 
hand and arm. It means the 
temper, spring, and edge-holding 
that Disston Steel alone can give. 

It means a saw that cuts— 
keenly, fast, and true. 


Your hardware dealer, too, will 
tell you this about the Disston 
Saw. 


Henry Disston & Sons, INc., Philadelphia, U.S. A. 





DISSTON 


IS] This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 6. 






C-H Radioloc 


The radio switch that 
locks with a key. Protects 
tubes and batteries 
against children and med- 
dling adults. One hole 
mounting — quiet opera- 
tion. Dustproof case. Two 
keys with every switch. 


Thus More Than a Million Concerts Start Every Night 





C-H Radio Toggle 
Switch 


The very popular toggle 
switch idea applied for the 
first time to radio. Beau- 
tiful appearance. ““On’’ 
or “off” with a flip of the 
finger. Neatly etched 
plate to indicate position. 
Requires very little space 
back of panel. Contacts 
are broad and self clean- 
ing. Quiet operation. One 
hole mounting. Nickel 
Snish. 


CUTLER-HAMMER 


—2— Radio Parts for Performance —~*_ 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 6- 
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C-H Heavy 
Radio Switch 


More than a million in 
Preferred by both home! 
bus _ od 

ers. Many have imitated 
knob, but no one me San ete 
cate the batented “floating 
contactor” construction — 
the secret of its long life, 


_ 




















y 





HE first panel mounting switch built exclu- 
sively for radio service? It carried the Cutler- 
Hammer trade mark. 
The first radio switch that locked with a key to 
protect tubes and batteries from meddling fingers? 


It was designed by C-H engineers. 
The first handy toggle type radio switch? Yes- 


it, too, was built by Cutler- Hammer. 

Little wonder that they are found in more than a 
million sets today. For they were designed to render 
the trouble proof service for which they are now 
famous and their patented mechanism cannot be 
duplicated. Because they sell in such tremendous 
quantities their cost of production is remarkably low. 

That explains why most radio fans build them into their 
sets, and why you find them on so many manufactured sets 


today. 


Your new set will, most likely, have a C-H Switch,whether 
it is the product of your own hands or a huge factory. 


THE CUTLER-HAMMER MFG. CO. 


Member Radio Section, Associated Manufacturers of Electrical Supplies 
MILWAUKEE, WISCONSIN 





CA list of some of the 
prominent radio 
manufacturers using 


C-H Radio Switches 


Acme Apparatus Co. 
American Bosch Magneto Co. 
Argus Radio Corporation 
Astral Radio Corporation 
Chas. A. Branston Co. 
Chelsea Radio Co. 

Dayton Fan and Motor Co. 
Freed-Eisemann Radio Corp. 
Gilfillan Bros., Inc. 

Howard Radio Co. 
Malone-Lemmon Laboratories 
Wm. J. Murdock 

Robbins Radio Co. 
Silver-Marshall Co. 

R. E. Thompson Co., Inc. 
Victoreen Radio Co. 
Workrite Mfg. Co. 
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Arthur Wakeling, Editor 


How to Build a Picturesque Pirate Galley 


By Capt. E. Armitace McCann 


and everywhere! Ship models are 

enjoying unprecedented popular- 
ity. Every one seems to wish a decorative 
ship model for his home, and competitive 
buying has forced the prices sky high. 

Most of the models on the market are 
shipped here in hundred lots from Mu- 
nich. They bear little resemblance to a 
ship and have no lasting interest, though 
many of them are quite ornamental. Then, 
too, models are being made all over the 
country by those whe have little skill and 
less knowledge. None of these is, strictly 
speaking, a ship model, but may be re- 
garded as decoration with a ship motif. 

It would take a huge book to give all 
the details for making a real scale model 
of a frigate or clipper ship, and even if 
these were followed, the model would not 
be satisfactory unless the maker had a 
considerable skill and knowledge of ships. 

To strike between these extremes the 
writer has designed what he will term a 
“sketch model” of an actual ship, which 
has been so simplified that any 
one can make it who has nimble 
fingers and a few simple tools. 
Little if any materials need to be 
bought. 

The model is taken from the 
actual lines of a felucca or zebec, 
a class of ship with lateen sails 
used by the Barbary corsairs. 
In size and period it is between 
the galley rowed by oars and 
the square-rigged galleass of the 
seventeenth century. This gen- 
eral type of ship, especially when 
carrying several square as well as 
lateen sails, was known best as a 


(Us vers and galleons here, there, 


How the three hull pieces and 
the deck members are cut out 
is illustrated at the right. The 
hull is wood; the decks and rails 
are sturdy, flexible pressboard 





The assembled hull 
on its stand ready 
for the addition of sails and acces- 
Series, and the placing of the oars 


14x2%14%) 






zebec (or xebec). It is much more graceful 
than the round galleons and can be at 
least as picturesque. It also has the great 
advantage that there are few other models 





A ee 
4 gee 
FOREMAST 
HOLE 










Five cardboard tem- 
plets to aid in carv- 
ing out the hull 
pieces B should be 
made as shown at 
the right. Make 
each square 14 in. 


of Youry 

















Full size draw- 
ings of this 
picturesque 
felucca are 
contained in 
Home Work- 
shop Blueprint 
44. See page 95 
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to be had that resemble it in the least. 

Just stop for a moment, close your 
eyes, and imagine the dazzling blue bril- 
liance of the Mediterranean Sea. A 


lateen rigged ship, gorgeous as a 
bird of Paradise, is skimming be- 
fore the wind. Her sails are dyed 
scarlet at the tips and the red 
color runs like blood down into 
the golden yellow of the main 
canvas, fading into it through 
many shades of orange. Ten 
pairs of oars sparkle and flash in 
hurried cadence. A blue silk 
canopy embroidered in gold 
covers the afterdeck, beneath 
which, if you are close enough, 
you can see the pirate chief 
straining his eyes toward the 


(Continued on page 96) 
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My Methods of Enameling Furniture 


Preparing the Wood, Concealing Defects, Applying Undercoats 
and Enamel, and Giving Special Treatment to Old Pieces 


By Lawrence B. Rossins 











The first essential is to sandpaper the wood 
to a smooth and satiny finish. Use No. 1 
sandpaper over a block and finish with 
No.0. Then dust the surface thoroughly 





















Any color may be had by mixing artist’s oil 
colors on a sheet of glass with turpentine 
and adding the thin paste to the enamel 





D pieces of furni- 

ture that you may 
have relegated to the 
attic often can be made 
charmingly decorative 
with a little work in 
paints and enamels 














Holes and cracks may be filled 
with light colored sealing wax or 
a shellac stick, or they may be 
puttied after the first priming 
coat has been applied to them 






































Steel wool is useful for cleaning up old 
pieces, especially when they are irregularly 
shaped. The finest grade also is useful 
for removing the high gloss from enamel 
on any but the last coat, which should be 
rubbed with fine pumice stone and water 








When cleaning up old pieces of furniture you 
can do much of the scraping with broken glass 


nearly always for furniture that is 





OW that painted furniture is 
N enjoying so great a vogue, 
practically every home 
worker has to undertake from time 
to time either the enameling of new 
pieces or the refinishing of old. The 
woodworking tools have to be ban- 
ished temporarily, the bench top 
dusted off, the floor dampened and 
swept clean, and the little shop, 
whether it is in the attic, cellar, or 
garage, turned over entirely to the 
work of painting. 

Indeed, the first, if not the most 
important point in enameling fur- 
niture, is to have a good place to 
work. The room must be as dust 
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to be painted, you will not have to 
fill the grain. If, by any chance, 
you are going to enamel and paint 
an open grained wood. such as 
chestnut or oak, you will have first 
to fill the grain with a paste 
wood filler applied as directed on 
the can. 


OU will have to provide your- 

self, of course, with a sufficient 
amount of enamel of the desired 
color, an equal quantity of enamel 
undercoater or flat wall paint of a - 
similar color, a 214-in. beveled tip 
varnish brush of the best quality 








free as you possibly can make it. 
You should not even walk around 
unnecessarily while doing the 
enameling. At the same time the 
room must be kept warm—at least 70 
degrees—and also well ventilated. 

Perhaps you have one of the graceful 
but unfinished breakfast-room sets that 
now can be purchased in large variety, 
all ready for painting. Possibly the piece 
to be finished is one you have made—a 
kitchen cabinet, a sun-porch table, or 
something of that kiad. 

Whatever it is, if the wood is new, 
the first thing to do is to give the surface 


Remove all metal handles and An auto tire pump will blow 
knobs before beginning work dust from old wicker furniture 


as smooth and satiny a finish as possible. 
Rub it first with No. 1 and then with 
No. 0 sandpaper. 

If there are nail holes, cracks or some 
chipped places, these can be filled with 
light colored sealing wax; or, after the 
priming coat has been applied, you can 
fill them with a putty made by mixing a 
little of the flat undercoater with pow- 
dered whiting. 

As close grained woods are used 





and, if the furniture has any small, 
intricate parts, a l-in. brush as 
well. Turpentine is needed in case 
the undercoater or enamel has to 
be thinned, and for cleaning the brushes. 
White shellac always is useful to have on 
hand, with denatured alcohol for thinning 
it. Sandpaper in sizes No. 1, 0, and 00 
and, if obtainable, in a very fine size such 
as a 6-0, should be bought, as well as the 
finest grade of steel wool and a small 
quantity of powdered pumice stone and 
rotten stone. 

Possibly an enamel of a little different 
(Continued on page 100) 




















Each night, when a myriad flashing 
lights make fairylands of the cities, a 
million folks tune in. Play-weary 
youngsters hear wonderful bed-time 
tales; light-footed boys and girls dance 
to the rhythmic music of fine orches- 
tras, and their elders listen to great mu- 
sicians and world-famous men. Winter 
nights no longer drag in Radio Homes. 


Bakelite played no small role in 
bringing radio within reach of all. 
Makers of radio sets and parts quickly 
found that the use of Bakelite im- 
proved both performance and appear- 
ance. That its splendid insulating 
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Enchanting Radio Nights for Everyone 


properties made it ideal for tube 
bases and sockets, transformers, rheo- 
stats and many other parts and acces- 
sories. That its strength and perma- 
nently beautiful color and finish made 
it superior for panels, dials and knobs. 


Make sure that the radio equipment 
you buy is Bakelite Insulated. 95% 
of the radio set and parts manufac- 
turers use Bakelite. 


Write for Booklet 25 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22nd Street 


“The registered Trade Mark and Symbol shown below may be used only on products made from materials 
manufactured by Bakelite Corporation. 
quantity. 







Shaw Insul. Co. 


Bell Mfg. Co. 
Dial 


Vernier Dial 


REGD. U.S. 
PAT, OFF. 


Polymet Mfg.Co. Airgap Products Co. 
E. Z. Stat 


Under the capital ‘‘B”’ is the numerical sign for infinity, or unlimited 
It symbolizes the infinite number of present and future uses of Bakelite Corporation's products” 





























Socket 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, Se2 page 6. 


O. R. Gischow Co. 
Gee Haw Dial 
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How to Insulate Your House 


Gorman Tells His Neighbor the Secret of Saving Coal and Being Comfortable 
in Zero W eather—Blanketing Materials and Ways of Applying Them 





RACING himself “© > 
B against the keen ~— 

January wind, John — 
Gorman paused a moment 
at the corner to wait for 
Marks, who was plodding 
through the snow from his 
home across the street. 
Both men were station- 
bound for the 7:53. 

Marks made a grimace 
as he came alongside, a 
trifle winded by his haste 
through the soft,-knee-deep 
drifts, and the men swung 
around the corner together. 

“A bitter night, John! 
I never knew the house to 
feel so cold when I got up— 
b-rr!” 

“Tt’s cold all right,” said 
Gorman; “but to tell you 
the truth, I didn’t realize it 
until I came out and was nipped by the 
wind. It was warm enough inside.” 

*“You must have some heating plant,” 
commented Marks enviously as_ he 
glanced back across the vacant lots to 
their two houses. Something in the ap- 
pearance of the buildings caught his 
attention and he looked again. 

“You know, John, your house, for all 
that, looks a lot colder than mine from 
the outside.” 

“How is that?” inquired Gorman, as 
he stopped, ignoring the distant whistle 
of the train in his-curiosity. 

“Why the roof of your place is covered 
solidly with snow on this side, whereas 
most of the snow from yesterday’s storm 
has melted off my roof.” 

“That’s just it,” laughed Gorman. 
“You are trying to heat all outdoors with 
your heating plant, while I have a roof 
that keeps the heat in. But we'll have to 
run!” 

- When they were settled in the smoking 
car, Gorman told how he had insisted 
that the builder of his house line the roof 
and walls with one of the standard wool- 
like, quilted insulating materials. 

“Tt comes in rolls, something like 
building paper, only much thicker—like 
a layer of wool bound between two sheets 
of building paper. 
You might say the 
house is wrapped 
up in a blanket. 
That’s why the snow 
doesn’t melt very 
quickly on my roof. 
The roof doesn’t get 
hot.” 

“But do you 
think enough heat 
to talk about gets 
out through that 
asphalt shingle roof 
of mine?” 


“Enough! Why 


TURN TO PAGE 


By JAmEs S. GoDFREY 


they figure that 60 per cent of the heat 
lost in the average house goes out through 
the roof. I’m sure that with insulation 
you could cut in half the loss of heat 
through vour roof.” 

“Yes, but you forget my house is 
already built,”’ said Marks regretfully. 

“What difference does that make?” 
demanded Gorman. “So far as the roof 
is concerned, you can apply the same 
insulation that I used, right under the 
roof between the rafters, because you 
have an unfinished attic. It is the sim- 
plest thing in the world todo. All that is 
necessary is to tack it up with furring 
pieces—any cheap strips of lumber— 
nailed against the rafters. 

“Tf there is no floor in your attic, you 
can lay it right over the ceiling joists, 
which is a little easier to do. Or you can 
get certain soft, flexible materials in 17- 
inch widths, which are intended to be 
pressed in between joists laid on 16-inch 
centers. Then, if a floor is laid later on, 
you will have splendid insulation, because 
there will be in effect five lavers—ceiling, 
air space, insulation, another air space, 
and flooring. Insulating materials should 
be applied, if possible, to inclose an air 
space or divide a wide air space into two.” 








How to block wall openings at the foundation plate (at left); how to close up the openings between 
studs in an unfinished attic with wood or wallboard (center), and how to lay an attic floor (right) 


80 FOR THE CONTINUATION OF THE HOME WORKSHOP 


“I always intended to 
lay a floor in the attic 
sooner or later,” said 
Marks thoughtfully. “T’ye 
had the idea of fixing up the 
attic to make a spare room 
—you know, with wall. 
board.” 

“Well, then, why not use 
one of the special wall. 
boards intended to serve as 
an insulation? You can kill 
two birds with one stone 
that way. I have seen wall- 
board about three-eighths 
inch thick—I think it js 
made from cane shredded 
up and pressed together 
like felt—that is so good an 
insulator it is used in ice. 
boxes and refrigerator cars. 
The beauty of it is that it 
has a rather pleasing tex- 
ture and can be stained or painted, or, if 
you want to go to the expense, plastered 
over. You can use something like that or, 
of course, you could put up the wool insu- 
lation right away and then at your con- 
venience finish the job with ordinary wall- 
board. 

“Do not overlook this fact—it is 
one that is generally misunderstood: 
There are no great differences between 
the respective insulating values of layers 
of equal thickness of the many insulating 
materials that are relatively light in 
weight compared with wood. So-called 
insulating materials, such as wallboards 
containing plaster or even those consisting 
of paper stock rather densely com- 
pressed, have little insulating value in 
themselves, but are, of course, valuable as 
structural members; they provide means 
for inclosing air spaces and add to the 
tightness of the wall construction. 

“Another thing—the insulating value 
of a layer of material is strictly propor- 
tional to the thickness of the layer. Thin 
layers such as building paper or felt 
roofing have very little insulating value 
in themselves against conduction of 
heat, although they are, of course, neces- 
sary in many types of construction to 
prevent infiltration of air or water and 
consequent transfer 
or loss of heat. 

“Don’t overlook 
the fact that a large 
amount of heat 
often is lost by rea- 
son of air leakage 
around windows 
and floors, and, of 
course, also by di- 
rect transfer of heat 
through the glass. 
Weatherstrip- 
ping and storm wil- 
dows quickly pay 

(Continued on page 154) 
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Weare style headquarters. From the de- 
signing rooms of New York and Paris 
come the new modes shown én our catalog. 
You pay nothing extra for style—but you 
get st, and quality besides, when your 
selection is made from the World’s Largest 
Store. We guarantee a saving. 














Spring is cleaning time. New rugs; @ 
davenport for the living room; a new vac- 
uum cleaner; a bedroomto be kalsomined. 
Everything you need to make your home 
attractive ts priced inthe Thrifty Book to 
save you money. And we give Real 
24-Hour Service. 














~~ 


Men order fromthe World’s Largest Store 
because they find it convenient and eco- 
nomical. Style apparel and sturdy work 
clothing are displayed at attractive prices 
inour new catalog. Nine million families 
buy from the. book of 35,000 bargains. 
You should have it, tool 
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Farming demands good tools. We have 

them. Most eg ree used on the farm 

ts quoted in the Thrift Book and at a price 

way below that asked elsewhere. Our line 

of hardware, implements, gas engines, har- 

ness and cream separators #s most com- 
te. Be sure you have our catalog. 





- Wor.p's LARGEST STORE J smx.... 


WE OWN AND OPERATE SUPER*POWER RADIO 
SROADCASTING STATION WLS=TUNE IN ON 345 METERS Street and No 
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35,000 Bargains in this 
New §; pring Book 


With this new catalog—“The Thrift Book of a Nation”—you have ac- 
cess to 35,000 bargains, the greatest store in the world! 


So complete is this book that practically every need for the family, 
the home, the farm, and the shop can be supplied from its pages—at 
prices that insure big savings. 

Millions buy from the World’s Largest Store because they have found 
here the quality they prefer; have learned that 99 out of every 100 
orders are actually shipped within 24 hours after they are received; have 
proven to their own satisfaction that they make real savings. 

Thrift does not imply self denial. It only means buying right because 
if you pay less for the things you need, you can have more of the things 
you want. Our new catalog is ready. Your copy is waiting for you. 
Just fill in and mail the coupon. 


Sears, Roebuck and Co. 
Chicago - Philadelphia - Kansas City - Seattle - Dallas 





Mail the coupon TODAY to the store nearest you 


210 SEARS, ROEBUCK AND CO., 91P21 
We give Chicago - Philadelphia - Kansas City - Dallas - Seattle 
veal 24 hour Send me free your big Spring and Summer Catalog. 
SEVVICE Name.........---- 










Postoffice 








Rural Route Box No 
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lunch whistle blew, and the entire 
personnel of Old Bill’s shop was out 
sunning itself and recounting past experi- 
ences. Steve Burton, the blacksmith, had 
the floor. 
“It was the slickest thing I ever saw,” 
he stated with emphasis. “We had 
a crankshaft about thirty feet long— 


Jos: five minutes before the after- 


for one of the old river steam- , 


boats. It was a big thing; I guess 
twelve inches in diameter. The 
cranks at each end were shrunk 
on, and both of them had to 

be removed. I looked for- 
ward to a lot of hard and hot 
work slugging them off, but 
this fellow had something 
new to me that worked like a 
charm. 

“He put the shaft in the ; 
fire, and heated both crank 
and shaft to a good red heat. 
Then, with no rush at all, he 
took the shaft out of the fire 
and lowered it on some heavy 
blocking. He took a hose and 
played water on the crank, 
cooling the outside first, until he had the 
crank cool. This seemed contrary to every- 
thing that I had ever heard about, but he 
cooled the shaft, and toward the last the 
stream of water would run between the 
crank and the shaft. When it was cool 
enough to touch, he had a couple of men 
sledge the crank off the shaft. The con- 
traction of the cooling crank had com- 
pressed the shaft so that it was loose in 
the hole when both were cool.” 

“What would he have done if he had 
wanted to put the same crank back on the 
shaft?” one of the boys inquired. 

“That was easy too. He calipered 
them and made a sheet iron shim, and 
shrunk them together again.” 

“This wizard on crankshafts ought to 
be here now,” was the comment of a man 
who had come up at the tail end of the 


The crank was removed from the shaft by 
heating both and then cooling the crank first 








A Tale of Two Cranks 


By James Ettis 


discourse. “I have brought you one that 
is pretty much roughed up.” 

Old Bill and a couple of men went into 
the shop to see what the stranger had. 
It was a crankshaft from an oil engine. 
Something had gone wrong with the 


“Keep the tools very 
sharp and you will 
not have much chat- 
tering,”’ said Old Bill 


crankpin oiling pipe and before any one 
knew what was going on, the shaft had 





been scored badly—so much so that one 
of the men thought it would make a 
good file. 

Old Bill measured the shaft, which was 
6 in. in diameter and about 8 in. throw, 
and gave orders to put it on the planer 
table. He looked around in that section 
of the toolroom where the paraphernalia 


for doing the exceptional job was kept and 


finally found two special false centers. 

Bob Laten clamped these castings on 
the shaft and blocked it up so that the 
center line of the shaft and the pin were 
both parallel to and the same distance 
from the planer table. He drove a wood- 
en plug into the center hole in each end of 
the shaft and located the exact center. 
With a surface gage he scribed a line 
across the chalked arms on the 
center line of the shaft. The 
throw of the crank apparently 
was 8 in., so he laid off on each of 
the arms a point 8 in. from the 
center of the shaft and on the 
line he had scribed. Using the 
electric drill he made center holes 
at these points. 

They took the shaft to the 
shop’s largest lathe, mounted it 
on the center holes Laten had 
just made, and bolted a piston 
casting to the faceplate to bal- 
ance all that weight. 

By the time that was done 
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Old Bill was back with a pair of long 
forged tools. They were long enough to 
reach to the pin while the cross slide 
cleared the cheeks of the crank. 

“Do not try to take off very much,” 
Old Bill said. “You will not have much 
trouble from chattering if you keep the 
tools very sharp. There is one for each 
side of the pin, so you can 
turn from the center toward 
each end.” 

When Laten had one of the 
tools in place, he turned the 
job over slowly to see how 
accurate his centering had 
been. He had missed it. Old 
Bill looked at the chip. 

“Looks to be about a thir. 
ty-second off, Bob,” he said. 
“Scrape centers over about 
that much and try again.” 

Laten soon had the pin run- 
ning about as true as possible, 
and then carefully turned it 
off, taking a light chip first on 
one end and then the other 
until he had all the scored 
spots out. Then he took the 
best finishing cut he could and filed it off. 

He had a block of wood sawed out to 
fit the pin to hold the emery cloth, and 
forced this against the revolving pin with 
a tool held in the toolpost, while he sup- 
plied it with oil. 

Old Bill came around with the cus- 
tomer to inspect the job. 

“We may not be wizards with crank- 
shafts,” he remarked; “but we know how 
to do a few things to them.” 

“T believe you have done as well as the 
factory,” the customer exclaimed, as he 
felt the pin. “And it is a pleasure to 
know that a local shop can do that.” 





MAY time-saving shop ideas are 
L contained in the continuation of 
the Better Shop Methods Department, 
which you will find on pages 108 to 122. 


—= SURFACE GAGE 





V-clamps were fastened to the ends of the crankshaft and 
it was blocked up so that the centers could be marked 
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For sheer practical convenience, accuracy and long life most 
workmen prefer Starrett Tools. They know from experience 
they can depend on ’em—and so can you. 


Ask your hardware dealer to show you these tools: No. 620 Steel Tape, 
with Starrett quick reading figures; No. 94 Combination Square, 7 tools 
in one; No. 192 Aluminum Level; No. 99 Transit; No. 439 Building 
Combination Tool; or, the Stair Gage Fixtures, Nail Sets, Dividers, 
Scraper, Pistol Grip Hacksaw Frame—or any of the 2000 odd Starrett 
Tools. 


Send for free copy of the New Supplement and Catalog No. 23 ‘ ‘w” 


THE L. S. STARRETT CO. 
World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy. 


ATHOL, MASS. 
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PEXTO 
No.3 Solbar 


Screw Driver 











Drop Forged Steel 





OOLS that make good work easy, 

tools that give you pleasure in doing 
your work, tools that if given proper care 
will last a lifetime—These are the points to 
consider when buying tools for your home 
workshop or for your profession. 


Pexto Tools are just such tools. They are of 
first class quality, backed by over a century 
of tool making experience and fully guaran- 
teed. 


The line consists of Bit Braces, Auger Bits, 
Squares, Chisels, Hammers, Hatchets, 
Pliers, Monkey and Pipe Wrenches, Angle 
Wrenches, Screw Drivers, Snips, Com- 
passes, Pruning Shears, Dividers, Calipers, 
Pincers, Soldering Coppers, and many other 
small tools. 


Booklets covering our important lines are 
available for free distribution. 


PEXTO TOOLS are carried by 


practically all progressive dealers. 


The Peck, Stow & Wilcox Co. 


Southington, Conn., U.S.A. 


Worth While 
TOOLS. 
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Cutting Mortises and Tenons 


How to Make a Universally Useful Furniture Joint 


By EmanuEt E. Ericson, Noted Manual-Training Authority 





caine 















1 To lay out a joint for connecting a table leg 
and rail, first mark the limits of the mortise, 
which should be two-thirds or three-quarters the 
width of the rail 






















Bore holes close to- 

gether along* the 
mortise, using an auger 
bit the full size that 
the finished cut is to 
be. If no depth gage is 
at hand, make one 
from a block of wood 


















2 Set marking 
gage to locate 
mortise on leg. 
When marking rail, 
use thin piece of 
wood as shown to 
provide for desired 
offset. Mark the 
center of mortise 
as boring guide 


4 Next clean up 
the mortise with 











Cut tenon 

with a fine 
ripsaw(six points 
or finer) and a 
backsaw or fine 
cross-cut saw 


The finished 
joint should 
fit so that it can 
be put together 
by the pressure 
of the hands 











a wide chisel, tapping it 
with your hand or a mallet. 
Square up ends with a chisel 
of suitable width. Some 
mechanics cut mortises en- 
tirely with a mortise chisel 


Mark the width the 
finished tenon is to 
be by holding it close 
to the mortise. Then 
use a marking gage or 
simply gage with a 
pencil held against the 
thumbnail. Remove 
surplus wood with rip- 
saw and cross-cut saw 


— 
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‘To strengthen the muscles 
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Football player discovers 


new way to end 
foot pains —in 10 minutes 


Specialists everywhere are urging it. Feet again 
become normal through natural means. Millions 
find it works wonders where all else has failed. 


Make the astonishing test explained below. It ends 
foot and leg pains in 10 minutes or costs you nothing. 


its correct tension, in its scientific 
contour and design. 

Rigid supports merely offer tem- 
porary relief and tend to further 
weaken the muscles by supplanting 
their natural functions. But this soft 
pliable band can soon 


OR years scientists have sought ways 

to correct painful foot troubles. But 
it remained for an athlete and football 
star to find the most effective way of all: 
Through an accident in scrimmage has 
come a discovery that specialists say 
performs miracles. 





81 





















be discarded entirely, so 
quickly does it do its work. 
And from the instant you 
slip it on, you can dance, 
run, walk or stand with- 
out the slightest twinge 
of pain. 

So light and thin is this 
band that it can be worn 
with the sheerest hose, 
the tighest and most styl- 
ish high-heeled shoes. 
Physicians say that it is 
the one scientific way to 
restore the natural struc- 
ture of the foot. They 
urge you to make the test 
offered you here, without 
delay. 


When certain muscles weaken 


The foot is composed of innumerable 
muscles, sensitive nerves and tiny bones. 

The bones are arranged to form two 
arches. One is a hidden arch, few people 
know about, extending across the foot 
from the little to the big toes. The other 
extends along the foot from heel to toe. 
composing the instep. It is the function 
of the muscles to hold the bones forming 
these arches in place. 


knee. 


Now, say the specialists, modern shoes, 
and other things too, cause the muscles 
to weaken. As a result the bones spread 
from over-strain and arches sag. 


The forward arch falls first, throwing 
the entire foot structure out of balance. 
Then the instep breaks down and com- 
pletely gives way. Bones crush delicate 
blood vessels and sensitive nerves. Pain 
becomes unbearable. 


Make this amazing 
10-minute test 








Pains, aches or cramp- 
ing in calf of leg and 





Pains or aches in ankle, 
heel, arch or instep. 


Pains or cramps in 
toes, callouses on ball 
of foot, spreading caus- 
ing bunions. 


Other symptoms: Tired, ach- 
ing, burning sensations. Shoot- 
ing pains when stepping on 
uneven surfaces. Shoes feel un- 
comfortable and seem too small, 
Feet become sensitive. 


lasting relief, take them back 
and every penny will be 
returned. 























If your dealer hasn’t them 
‘we will supply you. With a 
half inch strip of paper mea- 
sure around the smallest part 
of your instep, where the 
forward edge of the brace is 
shown in the circle diagram. 

Mail us this measure. We 
will send youa pair of Jung’s 
Arch Braces (“Wonder” 
Style). Simply pay the post- 
man $1 and postage. 

For people having long or 
thick feet, for stout people 
or in severe cases, we recom- 
‘mend our “Miracle” Style, 
extra wide, $1.50. Wear them 
two weeks. If not delighted 
return them and we will send 
every penny back immediately. 








Over a million men and 

women are enjoying 

normal, healthy feet as strong 

as an athlete’s. Make the 

test that performed a mir- 
acle for them. 


Science corrects misplacements. 
Nature heals and strengthens. 
Pains vanish like magic 






Difficult as this might seem 
to correct, science has 
found a simple but aston- 


gts : Go to any druggist, shoe 
ishingly effective remedy. 


dealer or chiropodist and 
be fitted with a pair of 
Jung Arch Braces. Wear 
them ten days. If not de- 
lighted with the instant and 


JUNGS 
’ The“Original” 


ARCH BRACES 


End Foot Pains in 10 Minutes 


exercise is necessary. So 
Science provides a thin, 
Strong, super-elastic band to 
assist the muscles in holding 
the bones in place. It takes the 
Pressure off the nerves and helps nature 
strengthen the muscles through constant 
daily use. This band is the Jung Arch 
Brace. The secret of its success lies in 
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WRITE FOR THIS FREE BOOK 
Write to us for our free book, illustrated with 
X-ray views of feet. Tells all about the cause 
and correction of foot troubles. How to stop 
foot and leg pains, 

© J. A.B. Co. 1925 

THE JUNG ARCH BRACE Co., 

232 Jung Building, Cincinnati, Ohio. 

Please send me a pair of Jung Arch 
Braces in style checked. 
0) Wonder Style, $1.00 1 Miracle Style, $1.50 

I will pay postman the above price and 
postage. My money to be returned if not 
satisfied. I enclose foot measurement. 


— ee oe oe oe oe oe oe ol 


Name 
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Where Tapping 
Looks Difficult 


Here’s a tapping job that looks difficult. 

A complete turn cannot be made. 

Something could be moved—that takes 
time. 

But it’s easy with a 


*““YANKEE”’ 
Ratchet Tap Wrench 


In this case, the mechanic simply set 
the Ratchet Shifter to give him right- 
hand ratchet. 

Then, by turning the cross bar back 
and forth, he quickly finished the job. 

No matter where the hole is you can 
tap it with this handy tool. 

Three adjustments. Right-hand 
Ratchet, Left-hand Ratchet and Rigid. 
Knurled finger turn at top quickly 
starts or backs out taps. 


No. 250—Length 314 in. Chuck diam., 34in. Holds 
up to % in. taps. “ 
No. 251—Length 5 in. Chuck diam., 74in. Holds 


up to 56 in. taps. 
No. 1251—Length 13 in. 


For jobs needing Long 
reach. 


Otherwise same as No. 251. 
Some other “‘Yankee”’ Tools 


Ratchet Bit Braces Ratchet Hand Drills 
Automatic Feed Bench Drills 
Ratchet Screw-drivers 
Vises, Removable Base 
“Yankee” on the tool you buy means the utmost in quality» 
efficiency and durability 


Dealers Everywhere Sell ‘‘Yankee’’ Tools 

FREE TOOL BOOK— 
Tells all about the fa- 
mous “Yankee” 
Tools. Write for your 
copy today. 
North Bros. Mfg. Co. 
Philadelphia, U.S. A. 


"YANKEE" 
TOOLS 


Make Bellv Mechanic, 
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Mainly from Old Auto Parts 


By Ray F. Kuns 


Principal, Automotive Trades School, Cincinnati, Ohio 


an auto that was to be used for 

touring and camping, the problem of 
sawing out the curved timbers for the 
frame presented itself. While it was not 
impossible to work out the curved and ir- 
regularly snaped parts with ordinary hand 
tools, 2-in. oak is apt to take the edge off 
any home worker's enthusiasm. As there 
were heavy posts under the girders sup- 
porting the house,,the idea of building a 
bandsaw on one of them suggested itself. 
Further thought discouraged this idea be- 
cause the saw would not be portable in 
any measure and the wooden parts would 
lend themselves to every change of the 
atmosphere, so that the tool might get out 
of adjustment frequently. 

It finally was decided to use 4-in. 
channel iron for the frame and then bolt 
the frame to the post in the basement of 
the house that housed the home workshop 
and that was near the garage where the 
automobile body was to be constructed, 


f DESIGNING a streamline body for 








































































° 
wo 
sa 
LE q 
Ld é 
Bee 
TT tL : 
-— 
lL — . 
i B 
i 
er i 
\; 
Lit 
VERTICALLY 
ADJUSTABLE 





The side and front 
views are shown 
above; details of 
wheel bearings and 
the upper and lower 
guides are given at 
the right. The 
sizes and type of 
parts available will 
influence the de- 
sign to some ex- 
tent.. The saw 
shown makes use 
of Ford front 
wheels and spindles 
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BALL- BEARIN 
SAW GUIDE 


One of four light-duty bandsaws con- 
structed according to the details below 

When the first saw was placed in 
operation it proved so popular that 
the plans were passed along until four 
had been finished. The one shown in 
the photo is the third one to be con- 
structed. This varies a bit from the 
original plans in the method of lock- 
ing the sliding member that carries 
the upper wheel. Otherwise the 
builders all followed closely the orig- 
inal plan as given in the drawing. 
The selection of wheels and spindles 
for the saw will have a minor 
influence on the details of con- 
struction. 

As a matter of fact, the saw 
frame was designed to use Ford 
front wheels and spindles. These are 
light and, being carried on ball bear- 
ings, are free from power-consuming 
friction. The saws are driven by 
means of quarter-horsepower electric 
motors. Planks 12 ft. long have been 
ripped with ease. If a_half-horse- 
power motor were available, the 
(Continued on page 83) 
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Ball-Bearing Bandsaw Built 
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(ii Home Workshop 


Ball-Bearing Bandsaw 
(Continued from page 82) 


power and speed would be better, of 
course, since the saw could be speeded up, 
but the smaller motor, arranged to drive 
the saw wheels about 350 revolutions a 
minute, is quite satisfactory. 

When planning a saw on the general 
lines of the one illustrated, first select the 
spindles and wheels. Strip the clincher 
rim or steel felloe from the wood felloe 
and glue soft wood plugs in all holes. The 
wheels then are laid aside until the frame 
is completed, when they are mounted and 
trued up by being turned in their normal 
position. This is done by using a C-clamp 
to hold a piece of wood at the center in 
front of the wheel and cutting the wood 
with a round-nose scraping tool. Give the 
surface a slight crown such as would be 
provided on a belt-driven pulley. It 
should be noted that the ends of the two 
halves of the wooden felloes are held 
together with a steel plate. The bolts that 
hold this plate have countersunk heads. 


4 un construction of the frame is com- 
paratively simple. A 20-ft. length of 
4-in. channel iron will provide enough ma- 
terial for the entire frame. This is cut to 
the lengths indicated, and drilled and 
bolted with 7% by 1 in. capscrews and 
nuts. The flat surfaces are bolted togeth- 
er, face to face. This throws the channel 
section toward the post for mounting, so 
that the machine may be fastened to a 
round steel post as well as to a flat surface. 
Two of these saws were bolted to studding 
in an outside shop, one to a wooden post 
and the other to a steel pipe post. In the 
latter case the entire saw can be turned 
about the post when required by the work. 

A tilting table is provided. This means 
that the arm supporting the table must be 
cut at about 45 deg. and a second piece of 
the channel bolted with a single bolt, face 
to face with it, to carry the front and tilt- 
ing table. The closer this bolt, marked A, 
is held to the table top, the less trouble 
will be encountered in tilting the top. 

The top is made from two plates of 14- 
in. steel. At the point where the saw is to 
pass through the forward plate, a saw cut 
isrun in and a hole is worked out to take 
a4-in. wooden block. This prevents dam- 
age to the saw blade when it accidentally 
strikes the edge of the 1-in. hole through 
which it passes. A bar of 1%4-in.-round 
cold-rolled rod is used to support the outer 
edge of the table in any desired position. 
It is locked by means of setscrew B. The 
rear part of the table is screwed directly 
to the table arm. 


HE member of the frame carrying the 
upper wheel is arranged to slide up 
and down. A screw acts as a lifting device. 
In the saw shown in the photo two slots 
are cut in the face of the channel and 
single bolts used to clamp this member to 
the cross arms. In the drawing, plates and 
bolts are used for the same purpose. 
The spindles are bolted to the carrying 
members with bolts (, made to fit the 
holes that originally carried the steering 


(Continued on page 91) 
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Just Sign Here 
We'll send you a 10-day tube of this 


unique shaving cream, postpaid 
GENTLEMEN — 


Palmolive Shaving Cream embodies the four great essentials 1000 men told 
us they wanted in a shaving cream, plus a fifth which we added. 

Its success is a sensation. Men are flocking to it by the thousands. 

We believe it will give you shaving comforts unknown to you before. That 
it will surpass your present method of shaving in five important ways. 

‘-In your interest and in ours, let us send you a 10-day tube to try. We 
know we can win you in this way. 80% of its present users thus were won 
from other preparations. 


Five Advantages 
1. Multiplies itself in lather 250 times. 
2. Softens the beard in one minute. 


3. Maintains its creamy fullness for 10 5. 
minutes on the face. 


4. Strong bubbles hold the hairs erect for 
cutting. 


Fine after effects due to palni and olive 
oil content. 


We're the makers of Palmolive Soap, as you know. Thus 60 years of soap study 
stands back of this creation. We made up and discarded 130 formulas before venturing 
it on the market. 

Your present method may suit you well. But still there may be a better one. This 
test may mean much to you in comfort. Send the coupon before you forget. 


THE PALMOLIVE COMPANY, (Del. Corp.) Chicago, Ill. 


To add the final touch to shaving luxury, we have created 

Palmolive After Shaving Talc—especially for men. Doesn't wen 
show. Leaves the skin smooth and fresh, and 
gives that well-groomed look. Try the sample we 
are sending free with the tube of shaving 
cream. There are new delights here for 
every man who shaves. Please let us 
prove them to you. Clip coupon now. 





- & : ——a 
~\10 SHAVES FREE| 


|and a can of Palmolive After Shaving Talc| 

























Simply insert your name and address and 
mail to Dept. B-1115. The Palmolive Company 
|(Del. Corp.), 3702 Iron Street, Chicago, Ill. 
| | Residents of Wisconsin should address The 
B || Palmolive Company (Wis. Corp.), Milwaukee, Wis. 
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MAYDOLE 


As different 
as a “Super-Het” 
from a Crystal Set 


Once you take a Maydole Ham- 
mer in your fist you’ll realize why 
most experienced carpenters and 
machinists use no other hammer. 





Eighty-three years of constant striv- 
ing to perfect the hammer accounts for 
the distinctive, superior “‘hang,’”’ and 
the almost unbelievable durability of the 
Maydole. No other hammer head is 
press-forged of selected tool steel, tem- 
pered separately at each end. No other 
hammer handle is air-dried for as many 
years as the clear, second-growth hickory 
Maydole handle. No hammer but a 
Maydole gives the tool-wise man quite 
the same service. 

There’s constant satisfaction and real 
economy in owning a genuine Maydole 
hammer. Your dealer will gladly show 
you the size and style of Maydole you 
prefer. Look for ‘‘D. Maydole” on the 
hammer head. 

Write us for our interesting pocket 
handbook “‘B.”? You’ll find it useful. 


THE DAVID MAYDOLE 


HAMMER CO. 
NORWICH NEW YORK 
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Uniquely Simple Radio Cabinet! 
Requires Little Skill to 


By Norman C. Tock 
Ri: fans who are looking for ideas 


in cabinets will find several fea- 
tures to recommend the one illus- 
trated—simplicity of construction, econ- 
omy in wood, and general serviceability. 

The basic design can be made as orna- 
mental as one wishes by giving the legs a 
graceful contour, molding the edges, and 
applying overlays, moldings, or carved or 
gesso-work ornamentation. The dimen- 
sions can be altered to suit the size of the 
radio panel, without spoiling the appear- 
ance of the finished cabinet. For in- 
stance, if a 21-in. panel is to be used, sub- 
tract 3 in. from the indicated length of 
all horizontal members. To use a wider 
panel, decrease the height of the lower 
central compartment. 

There is room in the compartment for a 
low, compact type of loudspeaker, a stor- 
age battery, B battery, charger, phones, 
tools, and the like. 

White pine or butternut wood works 
easily and finishes well. Hard woods, 
such as walnut or oak, are more difficult 
to handle, but will make a better looking 
cabinet. 

Four boards, each surfaced on both 
sides, should be purchased as follows: 
1 piece 5% by 8 in. by 12 ft., 1 piece 54 by 
9 in. by 10 ft., 1 piece 54 by 14 in. by 12 
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ing to the» plan. Saw as true to your 










ft., 1 piece 1 by 15 


(Reece ree 
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The cabinet reduced to its simplest terms with 
all straight cuts. Curved leg profiles, moldings, 
and other ornamental features can be added 


In sawing out these pieces, allow as 
much at the ends and sides as your skill 
with a plane makes necessary. As a rule 
it is enough to allow 1% in. in length and 
3% in. in width to be taken off with the 
plane in the process of squaring up the 
boards. With a square and a pencil mark 
out your boards very carefully accord- 


line as you can. This will save trouble in 
planing. 

Plane each board to the finished size 
and see that all edges and ends are square. 
Then mark out the part to be removed 
from the top of.the cabinet, using a knife 
and trysquare across the grain and a gage 
or a straightedge and pencil with the 
grain. Be sure to get the opening exactly 
the right length. Saw across the grain 
and cut along the other line with a chisel 
to get out the material. A rasp may be 
needed to smooth the edges. 

Both legs are 
marked as a unit in 
the same way. Score 
a line across the 





center of the piece 





in. by 12 ft. 

A study of the 
drawings will show 
the worker where 
any stray boards 
around the house 
can be substituted 
for the more expen- 
sive lumber listed. 
The back especially 
might be made from 
wallboard or from 
boxes. 

The lumber, as 
surfaced at the mill, 
is thinner than the 
sizes called for. For 
instance, the 1-in. 
stock is only %¢ in. 
thick, and the 5%-in. lumber, 7¢ in. thick. 
The bill of materials on page 85 gives the 
finished thicknesses. 
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The upper diagram shows how the various 
parts are laid out and cut from four boards. 
The lower views illustrate concisely the very 
simple method of assembly and construction 


and 8 in. from each 
end of this line bore. 
a l-in. hole. Draw 
two parallel lines 
just touching the 
circumference of 
both bored _ holes 
and remove the ma- 
terial between them 
with a small hand- 
saw, keyhole, cop- 
ing or turning saw. 
Even a chisel can be 
used if you are care- 
ful and know how. 
Smooth the edges 
with a rasp. Bore 
eight small holes for 
the screws 3¢ I. 
from the side of the leg and 4 and 24 in., 
respectively, from the top of the leg. 
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(Continued on page 85) 
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[aie Home Worlksshop 


Simple Radio Cabinet 
(Continued from page 84) 


Assemble the leg unit by screwing the 
legs to the braces with 2-in. screws, No. 9 
or 10, and screw the 9-in. cleats on the 
inside of the legs with their surfaces flush 
with the top of the leg. Use 14-in. screws, 
No. 8 or 9. 

Screw the shelf cleats to the proper 
places on the partitions and sides with 
1-in. screws, No. 9 or 10. Save room at 
front and back for the front and back 
anels. 

Nail the partitions to the front panel 
with threepenny finishing nails. Keep the 
bottom edges even and set the panel back 
Y in. from the edge. Use plenty of nails 
and set them well into the wood. These 
nails will not show. 

Mark the location of the partitions and 
ends on the baseboard. The ends will 
center 1,4; in. from the ends of the base, 
and the partitions will center 925 in. from 
the ends. Mark these center lines care- 








Bill of Materials for 
a Radio Cabinet 

The finished size of the pieces are as follows, all 

dimensions being in inches: ; 
Parts Pieces T. W. L. 

Ends and partitions 4 % 133% 23% 
Doors 2s 84% 23% 
Top 1 te 1334 42 
Front center 2 « 8 24 
Shelves 2 xs 8% 12 
Back 6 i 7 23% 
Legs 1 #8 18% 26 
Bottom 1 ¥#& 1434 44 
Apparatus board i #8 12 23% 
Cleats for base 2 #8 1 9 
Cleats for shelves 6 # 1 12 











fully with a trysquare and pencil and 
bore screw holes along them. 

An easy way to attach the uprights is 
to lay the center section on the floor, back 
down, and screw the baseboard first to 
the partitions and then to the ends. With- 
out lifting the cabinet from the floor, nail 
the top, which should be marked to lo- 
cate centers of partitions, to the parti- 
tions and ends. Set the nails with a small 
nailset. Later the holes will be filled with 
filler or stick shellac. 

The back can be fastened in with nails 
or lightly toenailed to base and top. The 
doors are fastened with small hinges, 1 by 
4 in. being a good size. Set them back 
Y in. from the front edge. 


rather than varnish for finishing cabinets. 
No filler is used under the shellac, but the 
wood may be stained as desired. Apply a 
coat of well thinned shellac, using a rapid 
brush stroke and avoiding any tendency 
to brush over a surface once it has been 
covered with shellac. The less brushing 
one does on shellac the better. 

After this coat dries, which will be in 
three or four hours, sandpaper with very 
fine sandpaper. Apply a second coat, but 
allow the second coat to dry at least six 
hours. The third coat should dry 12 
hours before sanding. Four coats of shel- 
lac should be sufficient. 

If you use varnish, first stain the wood 
and apply a coat of paste filler if the wood 





(Continued on page 94) 





Most radio men like to use shellac - 











When you 
see the name 
YALE 
on the outside 
of a lock 








you will have 
true dependable 
Yale construction 
inside 
There is only one manufacturer of 


Yale Locks and Keys. The mark YALE 


means the name of the maker. 


The Yale & Towne Manufacturing Co. 
Stamford, Conn., U. S. A. Canadian Branch at St. Catharines, Ont. 


YALE MARKED IS YALE MADE 
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ATKINS 


announces a new 


Cross Cut Saw 


HEN we say this NEW 
ATKINS “SilverSteel” 
- 4 ‘Segment Ground” Cross Cut Saw 
“= 4 is the best saw of this type that 
4 ever bore the ATKINS name 

—It means this saw MUST cut 
easier and faster 

—MUST hold its edge longer 


—MUST return more actual 
sawing service and greater value 
than any saw ever offered. 

Not only have we improved the 
world-famous ATKINS Cross Cut 
Saw, but with it we announce 
another innovation—every new 
ATKINS “Silver Steel’? Cross Cut 
is packed with the BLUE STICK 
—a wooden sheath protecting the 
original set and sharpening of every 
tooth. Only “Silver Steel’? Saws 
are packed with the BLUE STICK. 

The ATKINS name on any saw 
for cutting wood, stone or metal 
—for every use—means so much 
in extra values that you should re- 
member—‘‘ Look for the ATKINS 
name on the blade.” 


Your hardware dealer can show 
you ATKINS Saws—or we will 
gladly send you our _ booklet 
“ATKINS Cross Cut Saws,” or 
information on ATKINS Saws for 
any purpose. 


E. C. ATKINS & CO. 


Established 1857 


Leading Manufacturers of Saws, 















so, Saw Tools, Saw Specialties 
ry, Dy and Machine Knives 
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the finishing trim have been cut to 

rough lengths and cleaned up, the 
work of installing it will prove to be the 
most interesting and enjoyable part of the 
fitting up of an attic room. 

The window stool is notched around 
the jambs to such depth that the rabbeted 
shoulder fits snugly against the sill. The 
simplest way to do this is to support the 
stool on a block tacked to the sill under 
the mullion. Then set scribers or dividers 
to the width between the sill and the 
rabbet, and scribe both. ends of the sill 
to the walls, and the center and ends to the 
jamb edges. Press a rule against the jamb 
faces to mark for the cuts across the grain. 

Rip the ends, undercutting slightly to 
insure a contact at the top, and chisel out 
the mullion notch after the cross cuts are 
made. The end projection beyond the 
casings must equal the 
front projection. 


A the the boards and moldings for 


How to Apply Wooden Trinall 
on Door and Window Frame; 


By Epwin M. Love, Craftsman and Specialist in Woodworking Metheds 


T IS not necessary to have read the 
preceding five articles in Mr. 
Love’s series on refinishing an attic 
room to profit by the many valuable 
hints on interior woodwork contained 
in this, the sixth consecutive article, 


the jamb, and scribe the 
lower end to the stool, )p 
likewise with the othe 
side casings and the mul. 
lion. Hold each in place, 
and by means of a rule 
held against the upper 
jamb, mark the height of 
the opening. Add ¥, in, 
and saw off square. 

If, when held in place, 
the casings do not make 
tight joints with the jambs, hollow them 
slightly on the backs. Nail them up with 
sixpenny finishing nails on the jamb edges 
and eightpenny at the backs, putting the 
latter opposite the former to avoid open- 
ing the joint, and setting the jamb nails 
last for the same reason. 

Bevel the back edge of the neck molda 
little, and work a molding on each end 
to match the front. Nail to the upper 
ends of the casings. Cut the head casing 
exactly as long as the width of the 
window from outside to outside edges of 
the casings and nail in place, toenailing 
the ends and center firmly against the 
neck mold. Drive one or two fourpenny 
finishing nails through the neck mold into 
the head casing, holding it firmly against 
the jamb the while, and nail back the 
lower edge of the head casing, which 
(Continued on page 87) 





Try the stool for a fit, 
making necessary correc- 
tions, and work returns 
on the ends to match the 
molding along the front 
edge. Rip and joint the 
rabbeted portion to a 1- 
in. width and bevel the 
upper edge 1 in. back, 
as shown in the section. 
Place the stool and drive 
three eightpenny finish- 
ing nails in each opening. 
Fit a piece of stop to the 
slope of the sill, giving it 
a projection of 3 in. 
above the stool, and nail 
it solidly [to the stool 
edge. 

Gage a pencil line 
around the edges of the 
jambs 4 in. from the 
faces, as guides for the 
casings. Stand a side 
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casing on the stool with 

















the face edge flush with 


Marking the height of 
one side of a door casing 


“Craftsman” finish with butt-jointed 








casings and mitered back ban 
os 
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ie Home Workshop 


How to Apply Wooden Trim 
(Continued from page 86) 
should draw the neck mold firmly against 
the jamb. ; 

The apron is usually 5-in. stuff. Cut 
to the length of the upper casing, bevel 
the upper edge slightly, and nail in place 
while prying upward against it with a 
lever, or spring a stick between it and the 
floor. Since the window is high, this joint 
should be fitted neatly. 

Remove the casement sash and cut off 
the bottom to the correct length after 
measuring the distance carefully with a | 
rod. Rip out a rabbet on the outer edge, 
making the outer shoulder slope to drip 
the water. It should just clear the stool 
stop. 

Just inside the outer edge of the long 
shoulder cut another saw kerf, or, better 
still, a groove 14 in. wide and deep, form- 
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WHY MITERED: 
JOINTS OPEN 


Nis 


Showing details of 
a casement window 
and a coped base- 
board corner joint 








fa 


DETAIL OF INSIDE CASING 


ing a secondary drip. Hang the casement 
with parliament butts placed 4 and 5 in. 
from top and bottom respectively. Bore 
three 1¢-in. holes at the bottom of the 
stool trough through the stop to allow 
any water that may drip there from the 
casement to flow off. 

Case the doors in the same way. If 
molded casings are used, the joints 
ordinarily must be mitered. But all 
mitered joints, with the exception of 
those made in well seasoned quartered oak 
or some other non-shrinking hard wood, 
will open up as illustrated after a few 
months or years, because of shrinkage of 
the wood across the grain. If redwood 
is used, the whole joint opens up, as it 
shrinks lengthwise of the grain. 

The “craftsman” style, a sort of false 
miter, consists of a butt joint between 
casings and a back mold that runs around 
the casings, giving a molded effect and 
hiding the end grain of the head casing. 

his requires careful joint fittings and 
may open a little when the head casing 
shrinks, 

_ By delaying until this time the put- 
tng down of baseboards, they are spared 
many kicks and knocks. Cope the corner 








a (Continued‘on page 88) 
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Hold them with COLOR 


yo: your young people stay at home more and invite their 
friends if the house looked better? Use the magic of coLor—it works 
wonders. Paint Headquarters, the most helpful paint store near you, will 
show you many delightful Cotor SuccEstions specially arranged by Sher- 
win-Williams decorative experts. Write us for beautiful brochure reproduc- 
ing many of these color suggestions and giving other valuable help. If you 
do not locate Paint Headquarters through its sign and the Household Paint- 
ing Guide let us know. The Sherwin-Williams Co., largest paint and varnish 
makers in the world, 659 Canal Road, Cleveland, Ohio. 


VARNISHES _ 


87 


And every finish correct, as specified on the Household Painting Guide 


© s-w CO., 1926 





HOUSEHOLD 
PAINTING GUIDE 


STOPS MISTAKES IN PAINTING 








SURFACE 


TO PAINT 


USE PRODUCT 
NAMED BELOW 


TO VARNISH 


USE PRODUCT 
NAMED BELOW 


TO STAIN 


USE PRODUCT 
NAMED BELOW 


TO ENAMEL 
USE PRODUCT 
NAMED BELOW 





AUTOMOBILES..... 


S-W Auto Enamel 


S-W Auto Enamel Clear 


| S-W Auto Enamel 





AUTOMOBILE TOPS 
AND SEATS 


S-W Auto Top and S-W 
Auto Seat Dressing 





SWP House Paint 
S-W Concrete Wall Finish 


Old Dutch Enamel 





CEILINGS, Interior. . . 


Flat-Tone 


Scar-Not Varnish 


S-W Handcraft Stain 
Floorlac 


Enameloid 





Exterior. . 


SWP House Paint 


Rexpar Varnish 


S-W Oil Stain 


| Old Dutch Enamel 





\CONCRETE........ 


S-W Concrete Wall Finish 





DOORS, Interior... . 


SWP House Pajnt 


Scar-Not Varnish 
Velvet Finish No. 1044 


Floorlac 
S-W Handcraft Stain 


Enameloid 





Exterior. .. 


SWP House Paint 


Rexpar Varnish 


S-W Oil Stain 





Old Dutch Enamel 





SWP House Paint 
Metalistic 
S-W Roof and Bridge Paint 


S-W Preservative 
Shingle Stain 





FLOORS, Interior 
(wood) . 


S-W Inside Floor Paint 


Mar-Not Varnish 


Floorlac 


S-W Inside Floor Paint 





Concrete. ... 


S-W Concrete Floor Finish 


S-W Concrete Floor 
Finish 





Porch....... 


S-W Porch and Deck Paint 





FURNITURE, Indoors 


Enameloid 


Scar-Not Varnish 


Floorlace 





Porch 


Enameloid 


Rexpar Varnish 


S-W Oil Stain 


| 
| 
| 
| 
| 
| 
| 
| 


| Old Dutch Enamel 
Enameloid 





HOUSE or GARAGE 
Exterior. .... 


SWP House Paint 


Rexpar Varnish 


S-W Preservative 
Shingle Stain 


Old Dutch Enamel 





MENOLEUM......... 


S-W Inside Floor Paint 


Mar-Not Varnish 


S-W Inside Floor Paint 





RADIATORS 


Flat-Tone 
S-W Aluminum or Gold 
aint 


} 
| 
| 
| 


Enameloid 





ROOFS, Shingle... . 
Metal....... 
Composition. 


S-W Roof and Bridge Paint 
Metalistic 
bonol 


S-W Preservative 
Shingle Stain 


| 
\ 





SCREENS........ 


S-W Screen Enamel 


S-W Screen Enamel 





. ... Sere 


S-W Family Paint 


Rexpar Varnish 


Floorlac . 


Enameloid 





WALLS, Interior 
(Plaster or Wallboard) 


Flat-Tone 
SWP House Paint 


| Old Dutch Enamel 
| Enameloid 





WICKER 


Enameloid 


Rexpar Varnish 


Floorlac 


| Gld Dutch Enamel 





WOODWORK 
Interior 





SWP House Paint 
Flat-Tone 





Scar-Not Varnish 
Velvet Finish No. 1044 





S-W Handcraft Stain 
S-W Oil Stain 
Floorlac 


Old Dutch Enamel 
Enameloi 








For removing paint and varnish use Taxite. 





For cleaning painted and varnished surfaces use Flaxoap. 
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OUSE owner, car owner, 
radio fan, carpenter, me- 
chanic—if you are any of these 
you will want this new right-angle 
ratchet screw-driver and the pock- 
et-size catalog packed full of pic- 
tures and descriptions of Goodell- 
Pratt Good Tools. 

The right-angle ratchet screw- 
driver is the newest tool made by 
the Goodell-Pratt Company, tool- 
smiths of national repute for 
many years. It is for use on the 


many tools you would 
like to own. 


No. 668. 






I enclose [ 


A new right-angle 
ratchet screw-driver 


and a 450-page book of Goodell-Pratt Tools 


yours for only *10° 


Take advantage of this special offer today. 
Screw-driver and pocket catalog sent 
postpaid to any part of the United States. 


screws you can’t get at with a 
straight screw-driver. It is all 
metal—4 inches long, with a 3- 
inch handle, giving remarkable 
leverage. The blade is hardened 
tool steel held in place by a spring 
retainer. Ratchet teeth are 
broached into the driver head. 
Hardened tool steel dog is actu- 
ated by spring engaged teeth. To 
reverse the action, change the 
blade to the other side of the 
driver head. 


Fits your pocket. Shows GOODELL-PRATT COMPANY 
GREENFIELD, MASS., U.S. A. 


Soolsmiths, ris) 


Tear out this coupon, fill it out and mail today 


GOODELL-PRATT COMPANY 


Greenfield, Mass., U.S. A. 


check 
money order , : 
Goodell-Pratt catalog and a right-angle ratchet screw-driver 


] for $1.00 for 450-page pocket-size 


Trerererrrererer ere eee eee eee ee ee re 
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How to Apply Wooden Trim 
(Continued from page 87) 


joints, miter around any wall projections 
and butt the end against the door cas. 
ings. Scrape out all hammer marks from 
the trim and sandpaper thoroughly be. 
fore painting. 

For an attic room, 4 by 38 in. batts 
are heavy enough for covering the wall. 
board joints and to form decorative 
panels. Run a band around the edge of 
ceiling, fitting joints neatly at the inter. 
section of the slopes with the horizontal 
ceiling, and cut the 3«nt strips between, 

There are some difficulties in running 
picture mold around a ceiling of this 
kind. The lengths that run up the slope 
or rake must be narrower than the other 
sections; hence, to avoid trouble, it is best 
to use a simple mold, such as a cove, 


HEAD CASING: 















S cteeieeainenientall 
A MITER. 
1 JOINT 





JAMB SIDE» 
MARGIN, — CASING) 
G 


HEAD CASING 
ASSEMBLY 


/ 
4 DOWEL PINS 






























{UPPER RAIL: 
i 
t Q 
le~“ CASING ~_ 
eNECK MOLD PY” | STILE-}~L 
: 
= 
X3- SIDE CASING ay 
HEAD } i SCREEN MOLD! 
NAMB SCREEN 
FIT STOOL DETAIL 


AROUND JAMB 
POSITION OF CASING 


STOOL FITTING 


Molded trim, a plain “craftsman”’ finish, cep mold 
and window stool, and corner joint fcr bes: 


which can be narrowed and coped against 
the molding at the side. Narrowing the 
molding has the effect of increasing the 
thickness of the bottom edge, which 
must be beveled suitably from the back. 
Keep the mold down from the ceiling 
3¢ in. to allow the insertion of the picture 
hooks. 

Cut the wall-joint strips between the 
picture mold and base, nailing with five- 
penny finishing nails driven as near the 
edges as possible, and slanting toward the 
studs, to prevent warping. The use of a 
straightedge and level will insure straight- 
ness and plumbness. 

Build the screens of 1 by 3 in. stock for 
stiles and upper rails,.and 1 by 4 in. for 
lower rails, joining the corners with the 
full mortise and tenon joint shown. Since 
rain would loosen glue, it is best to coat 
the parts with white lead, clamp firmly 
together, and insert 3s-in. dowels to pre- 
vent the joint from coming apart. Use 
half-round screen mold to cover the edges 
of the screen wire. 


The seventh article in the attic series 


dhe Wlome Workehag ; 








will be published next month. 
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[wee Home Workshop. 


How to Construct a 
Portable Stand 


for Magazines 





disfavor the practice of leaving cur- 

rent magazines scattered around 
the living-room and the porch. They are 
certain, therefore, to welcome the orna- 
mental little wooden “ basket ”’ illustrated, 
which, when placed beside a chair, forms 
a receptacle for the magazines that the 
reader may wish to have at hand. It not 
only keeps them together neatly, but also 
it can be carried from place to place. 

Preferably the stand should be built of 
wood to match the furniture, but it may 
be of a cheaper wood if carefully stained 
and well varnished. 

On a rectangle of light cardboard 8 by 
12 in. lay out the long center line, as 
shown in the end view, and to the right of 
it rule off 1-in. squares. Point off on these 
lines for the intersections of the outline, 
and with an irregular curve draw the 
profile. Cut out with scissors, fold along 
the center line, and trace the other half, 


Bit housewives regard with high 


se INCH SQUARES=--, 








SS aa 



































One-half the side elevation and the end view. 
The squares will aid in laying out the curves 


cutting this out as well. Also lay out the 
%-In. grooves into which side pieces fit. 

Smooth up both sides of 1 by 8 in. stock 
for the ends, and trace the outlines. With 
4 turning or a compass saw, cut out the 
ends, avoiding splintering as far as pos- 
sible. Smooth the edges with spokeshave 
and wood rasp. 

Using a 3¢-in. chisel, make cross cuts in 
the grooves every 4 in., removing the 


(Continued on page 90) 
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TRADE MARK 


“Right?” 
“Sure it is—I used a 
Brown & Sharpe” 


There’s genuine satisfaction in doing 
work accurately. Whether you work in 
a tool room, on a production machine or 
in your own shop at home, you want 
your work to be right. 


For accurate work you need good 
tools—the best tools that can be had. 
Brown ¢& Sharpe Tools are good tools. 
Their high accuracy and fine design will 
always help you do work that is right. 


Our Small Tool Catalog No. 29 lists over 


2000 Brown & Sharpe Tools. Write for your 
copy today. 


Brown & Sharpe Mfg. Co. 
Providence, R.I., U.S.A. 


BROWN & GHARPE 


“Standard of the Mechanical World”’ 
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@ THE STANDARD SAW 
OF THE BIG WOODS 


From the North Woods of Maine to the Redwood Forests 
of California, Simonds Crescent-Ground Cross-Cut Saws are 
universally preferred by men who count upon cutting tools 
most. Years of experience have taught them that Simonds 
Saws are uniformly flawless—assurance of longer life and 
superior cutting qualities. Simonds quality is the result of 
careful, scientific tempering of the steel in Simonds own plants 
and near a century’s experience in producing cutting tools. 
Next time, ask your dealer for a Simonds. 


Simonds Saw and Steel Co., Fitchburg, Mass. 
“The Saw Makers” Established 1832 
Branch Stores and Service Shops in Principal Cities 






Simonds Special 
Cross-Cut Saw 
files have the 
Same superior 
cutting qualities 
that distinguish 
Simonds Saws. 


SIMONDS 


Pronounced SI-MONDS 


SAWS FILES KNIVES STEEL 














Specifications: — 
Frame and legsone piece—steel. 
Saw guide adjustable for any 
size saw, with device for squar- 
ing with_base and back. 
Netches for all positive angles. 
Clamp for intermediate angles 
Roll to prevent saw from mar- 
ting bottom board. 


MILLERS FALLS gp 
New! »L 


Mitre Box 
No. 110 


| 









Frame japanned black. Saw 
guide enameled red. Nickeled 
trimmings. No saw furnished 
with this box. 


& 


Mighty good — and 
mighty low in price 


Men—here’s something that will hit you just 
right. Our new Mitre Box, No. 110. It is simple, 
accurate, light-weight—all steel—and at a price 
that makes it a pleasure to buy. 


Never before could you get a low-priced Mitre Box by Millers Falls Company, 


makers of the famous Langdon Acme, standard with carpenters and cabinet- 
makers for two generations. If you have ever used Millers Falls tools, you know 


how good they have to be to carry the Millers Falls trade mark. Check over the specifications— 
and ask your fF ardware man to show you this new Millers Falls tool. 


ee MILLERS FALLS & 
MILLERS FALLS COMPANY TOOLS 


Millers Falls, Mass. 
1868 






28 Warren Street 9 So. Clinton Street 
New York Chicago 











both: 
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Old Boxes Converted into q 
Coasting Passenger Train 











LL ready for a trip in the Sunshine 
Special! It is a passenger train of 
four or five dry-goods boxes, mounted on 
runners and fastened together with bolts 
leaving a play of 3 or 4 in. between coaches, 
The coaches should be the right width 
to follow the slightly hollow track. A 
good size is 2 ft. wide, 2 or 214 ft. deep, 
and 4 ft. long. Saw out runners of 1 by § 
in. stock equal in length to the box, and 
nail them to sides of box.—G. E. V. H. 





Stand for Magazines 
(Continued from page 89) 


chips carefully to insure sharp corners. 
Finish 4 in. deep. 

The handle mortises are 3¢ by 3{ by % 
in. and are 3¢ in. below the upper end. 
Scrape the ends smooth after all groove 
and edge trimming is done. 

Cut the two sides of 3¢ by 6 in. resawn 
stock 1 ft. 414 in. long. Smooth accord. 
ing to the pattern. Try the ends in the 
grooves of the end pieces and where 
necessary plane off a trifle to allow ends 
to enter without crushing groove corners. 

The handle is 1 by 2 in. stock 1 ft. 4% 
in. long. The pattern is copied by laying 
out the center line with a row of squares 
at one side, as in the case of the end pieces. 
Cut the 3¢ by 34 by 34 in. tenons on each 
end before cutting out the design. 

In assembling, coat the joining mem- 
bers with glue and clamp up solidly. To 
avoid scarring, put wooden blocks be- 
tween the piece and the clamp jaws. Re- 
move excess glue with a damp cloth, since 
stain will not take over glue. 

When the basket is dry, make the bot- 
tom to fit snugly between the converging 
sides. A little glue and a few brads driven 
from the inside will hold it in place. 

Sponge the piece with a damp cloth to 
raise the grain, and if there are any 
bruises, raise them by applying a hot flat- 
iron over a piece of moist blotting paper. 
When dry, sand smooth with 00 sandpa- 
per. rounding the corners very slightly. 

For stained work, stain with water, 
acid, or spirit stain. To avoid too deep a 
color, try the stain on a scrap before using. 
Then, if the wood is open grained, fill the 
pores with a good paste filler rubbed off 
across the grain. 

Follow with two coats of shellac, well 
dried and sanded off, and finish with two 
coats of varnish. Rub the last with fine 
pumice stone and water, and lastly with 
rottenstone and water.—E. M. L. 
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ie Home Workshop 


How to Color New Cane Seat to 
Harmonize with Woodwork 


OW that the use of machine-woven 

cane has become so common, home 
workers frequently undertake the replace- 
ment of cane chair seats, backs, and deco- 
rative cane furniture panels. There is no 
great difficulty in removing the old splines, 
wedging the new cane in place while 
slightly damp, and gluing in new splines. 
The finished work, however, is apt to ap- 
pear crude if the cane is not colored to 
harmonize with the woodwork. 
Professional furniture finishers usually 
tone cane by spraying it with an alcohol 
wood stain mixed with wood lacquer. The 
amateur can obtain similar results by ap- 
plying alcohol wood dye mixed with thin 
shellac and finishing with one thin coat of 
flat varnish. Another method of coloring 
is to give the cane a coat of japan, fol- 
lowed by a thin coat of tube oil-colors of 
the desired shade thinned with japan and 
a little varnish. 

















Ball-Bearing Bandsaw 
(Continued from page 83) 


arms. It is necessary to draw these bolts 
up fairly snug to prevent vibration. To 
provide for setting the wheels and spindles 
in the proper plane to have the bandsaw 
blade travel true, small setscrews, marked 
D, are provided. 

A brake-drum 10 or 12 in. in diameter 
is an ideal drive pulley for the lower 
wheel. It is mounted directly on the hub 
of the wheel by means of three bolts 
through the hub. The motor may be 
mounted directly on the saw frame, set on 
the floor back of the saw, or placed on a 
bracket on the post to which the saw 
itself is attached. 

A salvaged ball bearing is used as the 
friction wheel for the upper saw guide. 
The outer race of this is run against the 
back of the saw blade. Being hard, it suf- 
fers no wear, and since it turns readily it 
is ideal for this task. The upper guide is 
illustrated in detail. Sections are cut from 
2 by 1 in. angle plates for the parts E and 
F. The parts F are riveted to the plate G, 
which is 44 by 4 by 4 in. The parts that 
guide the blade are case-hardened. 

Saw blades vary in width. To adjust 
the guide to suit different blades, which 
usually vary by eighths, washers are in- 
serted back of the bearing so that the edge 
of the guide plates will be just even with 
the root of the saw teeth. 

The saw guide is carried by a piece of 
square cold rolled steel. It is supported 
by a babbitted bearing mounted on the 
outer end of the cross arm. This bearing 
is not poured until all parts are lined up 
and a blade is in position on the wheel 
rims, 

_The lower saw guide is made from two 
pieces of hard wood mounted on a piece of 
2-in. angle iron. The angle iron is 4 in. 
long and has a slot cut in the center of one 

eg. A capscrew I through this slot mounts 
the angle to the channel. Other capscrews 
and washers are used to hold the adjust- 
able hardwood blocks to the face of the 


angle plate. 
meer 
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Maybe his wife was right 


E had ability, he dressed well— 

but several recent opportun- 

ities in the office had gone to other 

men. Maybe his wife was right. She 

had tried to be tactful when she told 

him—and now he was going to do 
something about it. 


* * * 


A great many men are inclined to 
have a grimy-looking skin, spot- 
ted with blackheads and dull in 
appearance. Few realize that this 
hinders their success in life. Pom- 
peian Massage Cream helps you 
overcome this handicap by giving 
you a clean, ruddy complexion. 


* * * 


Clears the Skin: Pompeian Massage 
Cream thoroughly cleanses the 


AT YOUR 
DRUGGIST 


Use Pompeian 
Massage Cream 
regularly at 
home-—then 
you'll get the 
full benefit. 





© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


pores. It helps clear up blackheads 
and pimples by stimulating healthy 
circulation, and by keeping the skin 
clean and the pores open. 


Easy to Use: After shaving or wash- 
ing, rub it in gently. Continue rub- 
bing and it rolls out, bringing with 
it all the impurities. Result—a 
clean, healthy skin with clear, glow- 
ing color. 


Special Introductory Offer 
V3 of 60c jar for 10c. 


For 10c we send a special Trial Jar 
containing one-third of regular 60c 
contents. Contains sufficient Pom- 
peian Massage Cream to test thor- 
oughly its wonderful benefits. 


Positively only one jar to a family 
on this exceptional offer. - 








: Gentlemen: I enclose a dime (10c) for % 
: of a 60c jar of Pompeian Massage Cream. : 


: Name 








Address 
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TRIMO 


The Master Tool 
for Home and Shop 






MVP LYASNI 


© 


The mechanic, inven- 
- tor, householder or han- 
dy man who has a 
-TRIMO Pipe Wrench in 
his kit, possesses a mas- 
ter tool of a thousand 
and one uses. 

While the TRIMO 
costs a few cents more 
then ordinary wrenches, 
consider how much more 
TRIMO offers you: (1) 
an INSERT JAW in 
the handle which can be 
replaced for a few cents 
when worn out; (2) 
special NUT GUARDS 
that keep the wrench in 
perfect adjustment in 
close quarters or when 
you lay the tool down; 
(3) an extra-strong 
STEEL FRAME that 
WILL NOT BREAK— 
your guarantee of safety. 
Endorsed by Popular 
Science Institute of 
Standards. 

You ought to have 
several sizes of the TRI- 
MO in your kit. They’re 
made in STEEL handles 
in eight sizes from 6 to 
48 ins.; in WOOD han- 
dles in four sizes, 6, 8, 
1o and 14 ins. At all 
hardware, mill and 
plumbing-supply _ stores. 
Insist on the TRIMO 


and accept no other. 


TRIMONT MFG. CO. 


ROXBURY, MASS. 


America’s Leading Wrench Makers 
for Nearly Forty Years. 
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Novel Ice Bell Box Enlivens 
Skaters with Its ‘‘Music’”’ 





_ - 


B pare erae sleigh-bell music accom- 
panies the skater who has one of these 
amusing bell boxes to push before him. 

To make a musical cylinder of this kind, 
cut a strip of sheet iron or tin 18 in. wide 
and fasten it over two wooden hoops, 
which should be about 2 ft. in diameter. 
Use plenty of tacks in fastening each edge 
of the tin. 

Fasten a strap of sleigh bells to each 
hoop and add any turkey, cow, or old din- 
ner bells you may be able to obtain. Place 
a handful of gravel and some small stones 
inside the box, or anything that will make 
a continuous rattle. Cover the ends with 
screen, tacked firmly to the edges of the 
hoops. 

A strip of wood 4 in. by 8 ft. with a 
12-in. cross piece at the end is used for 
rolling the box ahead of you as you skate. 


—G. Everett Van Horn. 





How to Lay Out Tapered 
Pedestals and Rods 


HEN the amateur woodworker has 
to construct a round tapered rod or 
pedestal of greater length than will fit be- 
tween lathe centers, or if a lathe is not 
available, the work can be made easier by 


f ; SCRIBER MARKS 
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QUAL ONE SIDE OF OCTAGON AT 
THE LARGE END OF THE TAPER 


This gage is for marking square, tapered stock 
that isto be planed to an octagonal shape 


using the gage illustrated for laying out 
the rough stock. 

The wood, being in square section to 
start with, is planed to the correct taper. 
Then the gage is drawn from the large to 
the small end of the device and twisted so 
that the guides are kept constantly in con- 
tact with the edges of the wood. These 
marks serve for tapering the stock to an 
octagonal shape, and then it can be 
dressed round —W. E. J. 
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Men who work with tools 
have shown a preference for 
Cheney Hammers. And -for 
90 years Cheney Hammers 
have deserved that confidence 
—they’re hammers that are 
made for work and long hours 
of use. Easy. to swing, bal- 
anced to put the full force 
of the blow where it belongs 
—on the head of the nail— 
claws that grip like death, 
and a head that won’t come 
off. Ask your dealer to show 
you. : 
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Home Workshop 
Chemistry 


Simple Formulas that 
Will Save Time 
and Money 










N FURNITURE factories and cabinet- 
I making shops, blemishes and holes in 
finished woodwork are concealed with the 
aid of what are called shellac sticks. 
| These sticks resemble ordinary stationer’s 
sealing wax, but actually have a greater 
proportion of shellac. They are made in 
a great variety of colors and shades to 
match standard wood finishes and can be 
purchased in well stocked paint stores. 

If, however, your own paint dealer does 
not carry an assortment of shellac sticks, 
vou can make your own by melting 12 
parts of orange shellac flakes, one part of 
powdered resin, and one part of bees- 
wax. Do not allow the mixture to reach 
the boiling point 
or it will be too 
brittle. The wax 
can be colored 
either with alcohol 
wood dyes or with 
dry powdered col- 
ors such as burnt 
umber, burnt sien- 
na, yellow ochre, — : 
Venetian red and Mixing a stain 
lampblack. It pays to have a bit of each 
of these on hand as they can be combined 
to match almost any ordinary finish. 

The wax is applied after the furniture 
has been stained and given a thin coat of 
shellac. All that is necessary is to melt 
it into any holes or cracks with a moder- 
ately hot knife or small soldering copper. 
When the wax hardens, cut off the surplus 
carefully with a sharp knife or chisel and 
rub lightly with fine, worn sandpaper. 

















OR experimental purposes, the home 

workshop chemist can make a walnut- 
colored stain by adding a heaping tea- 
spoon of pyrogallic acid (the photogra- 
pher’s pyro) and a level teaspoon of 
cupric chloride to a glassful of alcohol. 
Stir well and brush the reddish stain on 
the wood. In an hour or two the brown 
color will develop. 
_ Ablack stain may be prepared by add- 
ing to a glassful of denatured alcohol a 
| heaping teaspoon of pyrogallic acid and 
a teaspoon of a concentrated solution of 
ferric chloride in water. 

A blue-black stain is obtained by re- 
placing the ferric chloride in the above 
formula with ferrous chloride. 





glass of alcohol to which is added a heap- 
ing teaspoon of pyrogallic acid, a teaspoon 
of a concentrated water solution of po- 
tassium ferrocyanide and a teaspoon of a 
, Concentrated water solution of ferric 
chloride. Mix these thoroughly before 
attempting tu use the stain. 
_ Any of these stains will keep if they are 
in a tightly corked bottle. 


Te MAKE metal-polishing bricks, mix 





A dark blue-green stain consists of a. 





2 parts of pumice stone and 1 of plas- 
ter of Paris in water and pour into molds. 











Why Scipio was called the most 
elegant gentleman of his time 





= Scipio Africanus never got 
into a controversy over the question 
of having a unified air service, few of 
our present-day celebrities have greater 
renown than he had when he was “going 
good.” 

Scipio hung up a long string of impor. 
tant military victories, brought the cham- 
pionship of the Mediterranean Leagueto 
Rome, and spoke Latin fluently. 


But that was not all. “The younger 
Africanus was the first who adopted the 
custom of shaving every day.” 

-Pliny’s Natural History, Book 7, Chapter 59. 

It was because he had progressive ideas 
and saw the advantage of the daily shave 
that Scipio won the reputation of being 
the most elegant gentleman of his time. 


The Analogy Between 
Scipio and Colgate’s 


By causing whiskers to come off, Scipio 
was distinguished among his compatriots. 
Colgate’s Rapid-Shave Cream is distin- 


In Canada: 
COLGATE & CO., Ltd. 
72 St. Ambroise St., Montreal 


Let us send you a 
trial tube of this 
marvelous Creaam— 
enough for 12 bet- 
tershaves than you 
have ever had. 

Please use the ate 
tached coupon. 


Established 1806 
NEW YORK __. 


guished for causing whiskers to come 
off more easily. 

It makes the daily shave a matter of 
but a few minutes, with no nerve-racking 
accompaniments. 


Colgate’s Softens the Beard 
at the Base 


The moist, fine-texture lather goes di- 
rectly to the base of the hair, where it 
is most needed. It softens the toughest 
beard almost instantly, and so effectively 
that the razor has no more pull than a 
Bolshevist could develop at Washington. 


Millions of men find Colgate’s greatly 
superior to anything else they have ever 
used for taking discomfort out of shaving. 
It combines the best qualities of other 
shaving creams, and has important mer- 
its that are not to be found in any of 
the rest. 

Colgate’s needs no mussy rubbing in 
with the fingers. It leaves the face cool, 
velvety and refreshed. 


SO 














COLGATE & CO, 
Dept. R 
581 Fifth Ave., N. Y, 
Please send me the trial tube of Colgate’s Rapid- 
Shave Cream for better shaving. I enclose 4c. 


e0enn  c9ccccees cos cocnnenes coccccwns coccccees ccna cess ececccerseeenes ce: cocceces: 
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Klein Pliers 
Tackle Any Job! 


OR radio and auto Klein Pliers 

are indispensable, of course. 
But that’s not all! Klein’s are 
plucky pliers that tackle 
any job with a.keen bite 
and a stubborn grip. 
Handy fellows in 
every tool box! 
Pick up a pair 
at your hard- 
ware store. 


POPULAR SCIENCE MONTHLY 
















\ ae 
SANS 
OW ‘\ \ suai 


IS 
Mathias 


permet WG ILE BR cori 


Make More Mone Read the Money Making 


Opportunities on pages 118 


to 154 of this issue. 
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DIAMONDS WATCHES 


OF ~N-Y we Co} ok So 2D = 0) BG 
Sz DIAMOND IMPORTERS 


Ss ~ ) 
SO =— We import Diamonds direct from 
=#ex Europe and sell direct + Rw 
Ss great saving to you. Our Diamonds 
are ‘‘quality’’ gems, blue white, 
perfect-cut, personally inspected by 
our expert buyers. 


SEND FOR CATALOG 


welry, Watches, Pearis, 
, Silverware, etc. Sent prepaid 
or your Free Examination. 

TERMS: Goods delivered on first pay- 
iy ment of one-tenth of purchase price: 
balance in equal amounts, payable 
weekly thiy, or bly, asq 
convenient. . 

Bs, Satisfaction Guaranteed 
eG or Money Refunded 
> 
WEDDING RINGS : if 
Gu Petes Sete. st ‘ 

jamonds: ° 
Seven Diamonds, S88;nine INE White Cold Ticlenele 

: i . ‘ite . 17-Jewe 
Diamonds, $116; surround- guaranteed, $27.80; 16 

eweils, 


byDi nds,$225. Solid 
White or Green Gold, $5 up. 14-k, $22.80, 


HAMILTON NO SOS) 21 Jewels, Refund we Pons $55 


tions. ear 
ELGIN’S LATEST RAYMOND, 21 Jewels, 8 Adj. 

Runs 40 hours one winding. Gol filled 26-Yr. §%. $55 
ILLINOIS *“‘BUNN SPECIAL,"’ 21 Jewels, Adjusted te $5 
6 Posi ._ Gold filled 25-Year 


tions . 
THE NATIONAL JEWELERS 


[OF TIS. 23: 


















BARGAINS 


In Rebuilt 


MOTORS 
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These motors have been taken in trade and 
thoroughly rebuilt in our own shops. 


Many Standard Makes 


Robbins and Meyers, Emmerson, Marathon, 
General Electric, Westinghouse and other makes. 

These motors are ideal for lathes, blowers, 
small drills, household washing machines, cream 
separators, ventilating fans, etc. 

Every motor guaranteed to give perfect satis- 
faction or money refunded (less return charges). 

nd cash with order. 

Complete line of new motors. Prices on all 
types on request. 


NORTHWESTERN ELECTRIC CO. 


410-420 S. Hoyne Ave., Dept. 2, Chicago, IIlinois 
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Listen in on WHT every Tuesday night 
] ——from 7 to 7:30, every Friday night from 


7 
10 to 10:30, central standard time. 
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Loftis Bros. & Co.’s hour of music. 


Beam Compass Improvised from 
Small Bow Instruments 
AVING immediate need for a beam 


compass for drawing some yery 
large arcs, I contrived to make a satis. 
factory substitute by using the bow in. 
struments from my drafting set and q 
wooden bar, as shown below. 
The beam is a piece 14 by Y% in. in cross 
section. At one end, I drilled a series of 















: _TOP VIEW 
= ri Se 
SIDE VIEW 
e or. 





w 








WOOD SCREWS 7 








Bow compasses from an ordinary drafting 
set are inserted in ends of a light wooden rod 


holes at 1-in. intervals, as one inch was the 
distance my bow pencil would open. At 
the other end, I drilled a single hole for 
the bow pen. After sawing slots through 
the holes, as indicated, I inserted small 
round-headed wooden screws for clamp- 
ing the instruments in place.—W. J. E. 





Simple Radio Cabinet 
(Continued from page 85) 


is open grained. Next should come a coat 
of thin shellac. Sandpaper slightly and 
varnish. Let the first coat dry two days; 
then sandpaper and varnish again. Rub 
down with fine powdered pumice stone 
and water, if you want a dull finish. 

The radio panel is supposed to be set at 
an angle with the base, either by using 
angle irons or by planing a cleat to the 
proper angle and screwing the panel to it. 
The-panel, however, can be set vertically, 
in which case it should be 2 in. from the 
front of the apparatus board. The whole 
set slides on cleats put into the cabinet for 
the purpose. Wires from the batteries 
are led in through holes. 

A hinged lid can be placed in front of 
the radio panel. In that case set the panel 
back 1 in. more so the lid will clear the 
dials when closed. Hinge the lid to the 
edge of the apparatus board. 

For ornamentation you might try 
rounding the edges of top and ends and 
carving a line 1% in. or more from the edge 
around the inside of each panel and end. 
Use a small gouge. Then gild the groove 
with a small brush. 

If the back is omitted, the end com- 
partments may be entered from the back, 
making the doors unnecessary. In this 
case nail the door panels in instead of 
hinging them. It is more convenient to 
have the doors. 

In case the radio fan already has a set, 
but wants a place to put his batteries and 
the like, he can cut down the height of the 
cabinet by shortening the end panels an 
all uprights to 16 in. 1 

Finally, the end panels can be nailed in 
and the center panel hinged, or the end 
panels can be nailed in and the center 








trate aoe, | 











panel omitted entirely. 
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[ie home Worlsshop 


Blueprint Shows You How to 
Build a Pirate Ship Model 


HEN you read Captain McCann’s 
article on how to build a miniature 
Barbary felucca, which begins on page 73 
of this issue, the chances are that you will 
want to make one of these gorgeously 
colored and __ extraordinarily decorative 
little pirate ship models. It is really a very 
simple task. ‘The materials cannot cost you 
more than three dollars and, indeed, you 
may be able to find everything necessary 
among the odds and ends that accumu- 
late around every workshop and home. 
The finished model will be worth about 
$100 at current rates, if it is a reason- 
ably careful copy of the original. 

Home Workshop Blueprint No. 44 shows 
the full size hull of Captain McCann's 
model. On the sheet, which is 15 by 22 in., 
is a pattern of the centerpiece, with the 
ornamental stern carving, a full size view 
of the side pieces, and drawings of the 
other parts of the hull. 

Inordering the blueprint, please use the 
coupon below. 





Complete List of Blueprints 
a one of the blueprints listed 


below can be obtained from 
PopuntaR Science Monruty for 25 
cents. The Editor will be glad to 
answer any specific questions rela- 
tive to tools, material, or equipment. 


Blueprint Service Dept. 
Popular Science Monthly 
250 Fourth Avenue, New York 
GENTLEMEN: 
Send me the blueprint, or blue- 
prints, I have underlined below for 
which I inclose ............. cents: 


No. Title Published Price 
1, Sewing Table Feb., °22 25c 
2. Smoking Cabinet 
3. End Table 
5. Kitchen Cabinet 
8. Shaving Cabinet 
9. Arbor , Gate, and Seats 

10. Porch Swing Aug., 722 25c 

11. Bench and Tilt Table 

12, Electric Washer 

13. Tea Wagon 

14. Christmas Toys 
15. Workshop Bench 
16. Inlaid Radio Cabinet 
17, Cedar Chest 
18. Phone Table and Stool Mar.,’23 25c 
19, Grandfa ther’s Clock 

20. Flat-Top Desk 
21. Colonial Desk 
22. Cabinet and Desk Apr.,°23 5c 
23. Pergola Garage 
24. Gateleg Table 
25. Canoe Sailing Outfit 
26. Baby’s Crib and Pen 
27. Kitchen -Cabinet Table 
28. Pullman Play Table 
29. Toy Tea Cart, etc. 

30. Tool Cabinet, etc. 4 
31. Sewing Cabinets seb., 724 25c 
32. Chinese Game Table 
33. Dining Alcove 
34, Garden Trellises 
35. Simple Radio Cabinet 
36. Rush-Bottom Chair 
37. Simplified Bookcase 
38. Sheraton Table 
39. Salem Chest 
40. Desk in Sheraton Style 
41. One-Tube Radio Set 
42. Three-Stage Amplifier 
43. Four-Tube Receiver 
44. Ship Model—Hull 


Street 
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The Bradley-Amplifier is equipped with sockets 
that will accommodate the new UX tubesas well 
as the old tubes. No adapters are required for 
using any type of UX tube. 





Surprise Your Friends 


With The Improved Tone 
Quality of Your Radio Set 


IS NOT ENOUGH that a good radio 
receiver is selective or is able to bring 
in distant stations. Quality of reproduc- 

tion is now considered as important as 
selectivity and sensitivity. 


Fortunately, the tone quality of your radio 
set can be quickly improved and perfected 
without disturbing the existing wiring of 
the set. All that is necessary is to replace 
your present audio-transformer amplifier 
with a Bradley-Amplifier. This compact 
unit employs no transformers and amplifies 
all tone frequencies with faithfulness and 
clarity, and without distortion. 


It is a mark of distinction to have a radio 
receiver of fine tone quality and you will 
surprise your friends with the remarkable 
improvement in your set that follows the 
use of a Bradley Amplifier. It is as easy to 
install as a B-Battery and usually can be 
installed within the receiver cabinet. 


Be sure to try one, tonight. 


cAsk Your Nearest Radio Dealer for a 


Bradley-Amplifier 


Resistance-Coupled 


new Bradley-Amplifier. 


95 












Retail Price in U.S.A. $15.00 —In Canada $21.00 // 
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The Heart 
of the 
Bradley- 
Amplifier 
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PERFECT AUDIO AMPLIFIER 


q ALLEN-BRADLEY COMPANY 
293 Greenfield Avenue, Milwaukee, Wisconsin 


Please send me, by return mail, literature on the 


IS] This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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UCKED 
away within 
thepolished 

bakelite base of 
the Bradley-Am- 
plifier are six in- 
conspicuous, 
solid molded re- 
sistance units 
known as Brad- 
leyunits. They 
are permanently 
soldered into 
place and can 
never work loose 
or cause trouble. . 


The Bradleyunit 
is the heart of the 
Braaitey-Amplifi- 
er because it 
alone can amplify 
the incoming 
tone frequencies 
without distor- 
tion. It replaces 
the ordinary 
bulky audio-fre- 
quency trans- 
former and elim- 
inates the most 
frequent cause 
of distortion in a 
radio receiver. 
The Bradleyunit 
cannot deterio 

rate or change 
with age. 


QY- 


Mail 
the 
Coupon 
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HE location of 156 new 

industries in St. Louis 
in the last five years is proof 
that St. Louis is growing— 
steadily, surely and _per- 
manently. 


St. Louis has 3,500 indus- 
tries in 211 different lines of 
business. This diversity of 
manufacture has earned for 
St. Louis a wide reputation 
as the “best balanced”’ 
large city. 


Industries in St. Louis 
reach two-thirds of- the 
United States with a shorter 
freight haul and at lower 
cost than those of any other 
gréat industrial community. 
They Ship From the Cen- 
ter—Not the Rim. 


St. Louis’ building ac- 
tivity is keeping step with 
its great industrial progress. 
Building permits amount- 
ing to $47,674,934 issued in 
the first ten months of this 
year eclipse any previous 
entire year. St. Louis is a 
good city to live in, work 
in and play in. 


We will gladly send you 
our booklet, ‘The New 
St. Louis,” tf you will 
write for it. 








Ww 
ST.LOUIS f 


Address 
Dept. 16 


ole, 





mF 
ST.LOUIS 
gf & 


or 


CHAMBER OF COMMERCE 


ST.LOUIS =~ U.S.A., 
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A Pirate Ship Model 


(Continued from page 73) 

















west. The dusky crew is swabbing out 
guns that still are smoking hot, and the 
occasional crack of a whip tells of the 
desperate efforts to which the galley slaves 
are being driven. Only its great speed has 
saved this Algerine corsair from destruc- 
tion by the warships of Commodore Pre- 
ble—the squadron that included the Con- 
stitution and won glory for the young 
American Navy by driving the Barbary 
pirates from the seas. 

To make a model of this pirate ship, 
you will need a saw, small hammer, 
chisel, a fine awl (this can be made from a 
three-cornered shoemaker’s awl, filed very 
thin at the point), something to bore or 
drill 4%- and 14-im. holes, a plane, a pen- 
knife, and a fretsaw. A spokeshave is 
useful. Other tools may be helpful. if you 
have them, but not absolutely necessary. 


HE model is 20 in. in length and 17 in. 

high over all. If you wish to make 
your model larger or smaller, you will 
have to increase or decrease all dimen- 
sions proportionately. 

A full-sized working drawing of every 
part should be made first. You can save 
yourself this work, however, by sending 
25 cents for Home Workshop Blueprint 
No. 44, which gives full size details of 
the hull. Address, Blueprint Service De- 
partment, Poputar ScrencE Monruty, 
250 Fourth Avenue, New York. 

Where any particular material is men- 
tioned, it is what the writer used and in 
his opinion is the best or the most easily 
handled for the purpose, but any other 
may be substituted. For example, where 
three-ply is given, single-ply wood or 
even thick cardboard will do. For press- 
board (to be obtained from a_ printer, 
bindery, or large stationery dealer) a 
good quality of cardboard will answer. 

Draw the outline of the center piece 4 
on a piece of 14-in. three-ply wood 4 by 
20 in. Also draw the construction lines 
If to VIII on both sides of the piece. 
These lines are 21% in. apart. Note where 
the center piece rises in the stern to the 
height of the upper deck. Saw this out, 


(Continued on page 97) 








© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


February, 19% 


War brought him 
his pipe-tobacco 


thrill 


While Mr. Ellender of London isn’t in 
favor of war for the purpose of finding 





| better tobacco, nevertheless one of the un- 


forgetable memories of the last one seems 
to be his discovery of Edgeworth. ae 
And the fact that Edgeworth tobacco js 
available throughout most of Europe has 
made it possible since the war for this 
Londoner to enjoy his pipe of peace. 


Read his “hands-across-the-sea”’ letter: 


Larus & Bro. Co., 
Richmond, Va., U.S.A. 
Gentlemen: 

I’ve just read in a magazine the remark- 
able letter of the traveling man in Seattle, 
who smoked five-eighths of a ton of Edge- 
worth tobacco. 

Until early 1918 I didn’t know that such 
sag tobacco as Edgeworth was waiting to 

e enjoyed. 

It was a U. S. Army man who gave me 
my first can, and with the idea that it 
couldn’t be as good as the usual tobacco I 
had smoked since 1911, I decided to try a 
pipe. 

I’ve smoked all kinds of tobacco during 
the war with the British Army. I even 
smoked tea leaves when I couldn’t get to- 
bacco—in fact, I smoked anything that 
would fill a pipe, but Edgeworth won all 
battles. 

Right from the first can I’ve kept to 
Edgeworth at Base 3, Headquarters Sec- 
tion of the United States Army. 

Your traveling man didn’t have any 
trouble to obtain his supplies like I have 
had. Running around England for a dealer 
who stocked Edgeworth is not an easy run, 
but I have been amply .rewarded when a 
dealer did say, ‘‘Yes, I have a stock.” 

Edgeworth doesn’t bite the tongue— 
doesn’t give that thirsty-after-smoking 
feeling, satisfies always, and always comes 
in tip-top condition. I have to hide my 
can, for others like it like I do, but I cannot 
afford to supply them alt. Let them search 
for it like I have done. Then they will en- 
joy it better. 

Yours very sincerely, 
Theodore Ellender 


Let us send you free samples of Edge- 
worth so that you may put it to the pipe 
test. If you like the 
samples, you'll _ like 
Ydgeworth wherever 
and whenever you buy 
it, for it never changes 
in quality. Write your 
name and address to 
Larus «& Brother Com- 
pany, 10 N South 21st 
Street, Richmond, Va. 
We'll be grate- 
ful for the name 
and address of 
your tobacco 
dealer, too, if you 
care to add them. 
Edgeworth is 
sold in various 
sizes to suit the 
needs and means 
of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing a pound, and also in several handy 1n- 
between sizes. 

To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
you prepaid by parcet post a one- or two 
dozen carton of any size of Edgeworth Plug 
Slice or Edgeworth Ready-Rubbed for the 
same price you would pay the jobber. 
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Te Home Workshop 
A Pirate Ship Model 


(Continued from page 96) 








lightly carve the scrollwork in the stern 
and the rudder with the point of a sharp 
penknife, and round off the lower edges 
with sandpaper. : ; 

Take two pieces of white pine (B) or 
other soft wood 14% in. thick (four pieces 
of %-in. shelving glued together in pairs 
will do). Each piece should be 2 in. deep 
and 1414 in. long. On the top of one mark 
the sheer (deck line) and cut down to 
this. Lay it on your full size drawing or 
the blueprint and mark all round it the 
lines III to VII. On the deck (upper) side 
mark the deck outline and cut away the 
waste. On the midship side mark the 
vertical profiles fore and aft and cut away 
the two ends to this. 

Make full size section lines by enlarging 
the diagram on page 73, or trace from 
the blueprint the cross section lines of 
the hull at the points ITI, IV, V, VI, and 
VII. Transfer these lines to thin card- 
board and cut them out to serve as five 
separate templets. Then shave away one 
of the hull pieces (B) until it agrees with 














The rails are laid out by holding pressboard 
against the ship and tracing the deck line 


the templets. Do not cut the points at the 
bow and stern fine until the very last— 
they are easily broken off. . 

Now shape the second piece. the same 
way, only to go on the opposite side. Hold 
them together occasionally, with the 
lines coinciding, to see that they match. 
This is much more important than that 
their contour be exactly the same as the 
plan. A little variation in the profile of the 
hull does not matter in the least; the gen- 
eral effect is all you are aiming at. 

Glue and lightly nail the pieces B to 
the center piece. 

Take a piece of pressboard 1% in. thick 
by 834 in. wide and 20 in. long. Mark its 
shape (D) from the deck plan, which in 
the blueprint shows everything in the 
actual size. Lay it on the deck, pressing 
it down into the sheer, to see that it fits 
at the ends. Then cut it out with your 
fretsaw, smoothing the edge with sand- 
paper to an even right angle. It will need 
a slot at the stern to take the extension of 
the center piece. Glue it in place and light- 
ly nail it with 3-in. brads. It will over- 
me the hull pieces by about 3¢ in. amid- 
ships. 

At about 14 in. below this bore ten 
¥-in. holes in the hull for the oars. These 
holes should point in toward the bow at 
an angle of about 45 deg. and up at a 
slighter angle. 

In line with the foremast, bore three 

(Continued on page 98) 
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The purchase of a Radio 
Receiving Set is no longer 
a gamble. You do not 
have to take anything for 
granted. Your own eyes 
and ears will act as de- 
pendable witnesses when 
you investigate the new 


APEX SUPER FIVE. 


You will see the most 
artistically designed and 
handsomely finished Ra- 
dio set you ever set eyes 
on. You will see the very 
features you have always 
wanted, positive control 
—finest of selectivity. 


You will hear distant 
stations— tuned in in a 
second—come in with 
clarity andvolumeseldom 
attained. 





HEAR 

EVERY THING| 
YOU 

WANT 
IN A 


You will realize why 
radio enthusiasts in in- 
creasing thousands are 
giving decided preference 
to the APEX SUPER 
FIVE—the most attrac- 
tive and accurate instru- 
ment of the radio era. 


A few minutes’ investi- 
gation may save you 
months of regret. Let us 
demonstrate—here or in 
your home. $80— with- 
out accessories, 














Descriptive folder upon 
request. 


© 








| ul | i Quality Radio Apparatus 


#7 SUPER5 


y 
ill) 
APEX ELECTRIC MFG. CO., 1410 W. 59th St., Dept. 203, Chicago 
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NEW MAGNETIC “Yeeder 


Counts machine output or operations, and puts the figures 
right before you—wherever you put the counter. No 
need to go near a machine, to know its production. 
The record is flashed through “‘by wire.” 


Either oscillating movements 
or revolutions make the con- 
tact which operates this 
counter. The lightest touch 
(either “‘wiping”’ contact or 
make-and-break), makes the 
record. 


Objects too small or light to actu- 
ate a mechanical counter, register 
on the new Magnetic. Even sheets 
of paper on a paper-making ma- 
chine, or light little packages on a 
conveyor, will work the contacts 
which control the magnetic drive. 
Your lighting circuit (direct cur- 
rent) supplies the power. Or 
storage battery. 
Above all is the new convenience 
of getting your count from remote 
points in the shop to the handiest 
points for supervising. 
Write for special Bulletin on 
Magnetic Counters—or the full- 
line Counter Catalogue if you 
haven't it. 


The Veeder Mfg. Co. 


44 Sargeant St., Hartford, Conn. 





Cut 34 size. 
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Balkite 
Battery Charger 


Balkite Radio Power Units 


the ideal radio power supply 


The Balkite Battery Charger and Balkite 
Trickle Charger for charging “A” batteries 
—entirely noiseless. Balkite “B” replaces 


“B” batteries—for sets of 6 tubes or less. 
Balkite “B” II—for sets of 6 tubes or more. 


FANSTEEL PRODUCTS CO.,, Inc., North Chicago, Il. 


FANSTEEL 


Balkite Pon Units 


¢ BALKITE BATTERY CHARGER + BALKITE TRICKLE CHARGER + BALKITE“B” + BALKITE “BYE 


By THE LABORATORIES 
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A Pirate Ship Model 


(Continued from page 97) 


small holes in the sides of the hull for the 
rigging, and in line with the mainmas 
four holes for the mainmast rigging. They 
should be close under the deck. . 

If you would like a molding to indicate 
the edge of the lower deck, where the 
slaves sit rowing, use a piece of smooth 
cord about }% in. in diameter (heavy fish. 
ing line does well). With an upholstery 
nail fasten one end near the bow. Run 
some glue right along the line, and when 
well stretched, nail the other end similarly 
at the stern. If necessary, pin the cord 
temporarily to the hull to keep the curved 
line. This line can be seen just below the 
oars in the photograph of the finished 
model on page 73. 

If you are going to have the under. 
water body of a different color from the | 
topsides, mark the waterline. | 
pencil on a block of wood so that the point 
projects at a height of 1 in. from the table 




















Drawing the water line with the aid of a 
pencil held with nails to a %-in.-thick block 


on which the model rests. Then, holding 
the model upright, scribe right round as 
illustrated above. 

The construction of the main part of 
the hull now being complete, it would be 
well to make the base, or stand. This can 
be of any weod—walnut, mahogany, or 
oak perhaps being the best. Two pieces, 
from 4% to \% in. thick and 1% in. by 
314 in., will be needed. Fretsaw thesealong 
the top to the shape shown and to any 
decorative outline you please below. You 
can make two carved dolphins of them if 
you like. The slot must be an easy fit 
for the keel. Below, bore holes to take 
a piece of 14-in. dowel stick about 5 mn. 
long, which will hold the pieces upright. 

From your three-ply or other wood 
make the fore and after bulkheads EF and 
G and nail and glue them on the deck in 
the placesshown. They must come exactly 
flush with the edges of the deck. On the 
after bulkhead paint doors and windows, 
to be seen through the overlay F, whichis 
applied later. 

From some }¢-in.-thick _pressboard 
make the bulwarks and hand rails (C) ™ 
one piece for each side. Before you cut 
the strip, stretch it upright along the 
deck, fasten it with thumbtacks to the 
bulkheads, and draw the line of the deck 
on it. The other lines may be drawn by 
measurement in case your sheer an 
length do not correspond exactly with the 
drawing or blueprint. ve 

Every few inches a flap about % ™. 
square or a trifle less should be left hang- 
ing from it; these will be glued under the 
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(Continued on page 99) 
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A Pirate Ship Model 
(Continued from page 98) 


deck. Note that the line you mark will be 
the top of the deck and the rail has to go 
to the lower edge, so that the thickness of 
the deck must be left below the line. 

Before putting it in place, mark on 
the rail the gun ports, which should be 
afull 4 or 5 in. square. Cut three sides 
of each so that the piece will lift up like 
a flap. Cut away the perforations of the 
hand rails and the four windows in the 
stern; behind these cement or glue pieces of 
gelatine (a waste photo film will serve). 
Leave an extension right astern to glue 
round as far as the midship line. 
Glue and nail these pieces to the for- 
ward bulkhead; glue their edges, stretch 
them along and fasten them to the after 
bulkhead. Glue the flaps and hold or 
clamp them under the deck until dry. 
Cut pieces of any scrap wood to fit 
right in the stern touching it, the center- 
board, and the sides. This to support the 
upper deck at the stern and to take the 
stern lanterns, which will be made later. 

Now cut the sternboard J to the pat- 
tern shown or any other you please. This 
may be carved from a piece of cigar box 
and gilded and painted or varnished. 
Glue and nail it in position. 

Make an overlay of the pressboard to 
cover the after bulkhead, with doors and 
windows cut out and a handrail above. 


R the after upper or poop deck, cut a 
piece of pressboard (H) to- extend 
from the after bulkhead to the stern and 
from side to side inside the rails. Glue 
and lightly nail this to the wood beneath. 
Cut a piece (/) similarly to fit at the 
fore end, but extend this to the height the 
deck is to be an-! then another 4 in. or so. 
Bend it under at the dotted lines, put 
some glue on the extensions, turn it over 
and fasten them to the deck; then bend 
it round and glue and nail to the forward 
bulkhead, so that it stands level. 

Bore 14-in. holes for the masts where 
shown. The foremast is to slant forward 
at about 20 deg. from the vertical, and 
the mainmast at 10 deg. 

That completes the construction of the 
hull. It should now receive a. priming 
coat of paint, unless it is to be left in the 
natural wood, in which ease it will need 
staining and two or three coats of varnish. 
Rub down between coats and dull the 
last with pumice stone and water. 

I left the upper half of the hull natural 
wood, and painted the under water body 
a Mediterranean (ultramarine) blue. The 
upper works are crimson and gold. 

The painted parts first had a coat of 
white, which was rubbed down smooth 
with sandpaper and steel wool; next a 
coat of blue and red, a shade lighter than 
the desired colors. This also was rubbed 
down. Then a glaze coat of artist’s oil 
colors, thinned with varnish, was applied, 
giving a very brilliant finish. 

e decks can be covered with Japanese 
veneer paper, or thin wooden veneer, or 
may be painted like planking. Japanese 
paper Is easiest to apply, if you can get it. 

he sails and accessories will be de- 


scribed next month. 
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The Future of the Telephone 





Ir was fifty years ago that Alex- 
ander Graham Bell invented the 
telephone, and yet this anniver- 
sary is but a milestone in the 
progress of telephone develop- 
ment. As the giant oak with its 
complicated structure grows from 
the acorn, so a nation-wide system 
has grown out of Bell’s single 
telephone instrument. 


The interconnection of millions 
of telephones throughout the land, 
regardless of distance, has not 
come about easily. It has resulted 
from a series of scientific discov- 
eries and technical achievements 
embodied in a telephone plant of 


vast extent and intricacy. Great 
economies have already been 
gained by such technical im- 
provements and more are sure to 
follow for the benefit of teleplione 
users everywhere. 

There are still to come many 
other discoveries and achieve- 
ments, not only in transmission 
of speech, but also in the material 
and construction details of every 
part of the network of plant. 

The future of the telephone 
holds forth the promise of a ser- 
vice growing always greater and 
better, and of a progress—the 
end of which no one can foresee. 





AMERICAN TELEPHONE AND I ELEGRAPH COMPANY 
AND AssocIATED ComPANIES 





SYSTEM 


IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR- 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 

















at home. 


extra cost. 
is now offered 


benefits and the Guarantee o, 
enclosing 2c stamp to 


Dept. 51-B 
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New Way to Make 


Men and women all over the country are turning 
spare hours into dollars by decorating Art Novelties 
They have found the way to success in 
EQUIRED this fascinating work-through membership in the 

national organization known as Fireside Industries. 

Each member is taught the work through a won- 
derfully simple and fascinating course of instruction 
by mail. Complete outfit given to each member without 


An opportunity for new members to join Fireside Industries 

* nenings are limited. t 

Free Book eae explains all about the work, the co-operative 
help pay postage. 


FIRESIDE INDUSTRIES 






Send at once for the 


tisfaction. Write at once, 


Adrian, Michigan 














ga — 
Save Time . 
and Trouble 


use 


|S pees you build your next set, 
send for the new Belden book- 
let entitled “Helpful Hints for Ra- 
dio Fans.’ It describes every Bel- 
den Radio Product. It contains a 
lot of helpful hints of value to 
the man who 
contemplates 
building a new 
receiver. 


Belden Radio 
Products cover 
everything 
from magnet 
wire toaerial 
wire. The 
largest set 
manu fac- 
turers use 
BELDEN 
Products. 












Use Belden Magnet 
Wire if you wind 
your own coils, 





Send for Free Illustrated Booklet 
Belden Manufacturing Company, 
2304-J So. Western Ave. Chicago. 


Please send me your latest illustrated 
booklet, free, describing Belden Radio 
Products and their usein radio work, 
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0 Collapsible 
IS) LOOP AERIALS 


Popular Prices—Remarkable Results 
No better loops at any price. Quantity production 
keeps priceslow. Handsome, convenient and efficient. 
LINCOLN 4-POINT TAPPED LOOP ... $8.00 
Built for any circuit where itis desired to vary the in- 
ductance of theloop. Exceptionally fine for Superhets. 
LINCOLN CENTER-TAPPED LOOP ... $6.50 
For any setemploying radio frequency amplification. 
For certain Superhets requiring acenter tap. If youp 
dealer cannot supply you, order direct, giving yous 
dealer’s name. Write forillustrated catalog PS 


LINCOLN RADIO CORPORATION, 224 N. Wells St., Chicago 





Enameling Furniture 
(Continued from page 74) } 
color than any you can buy is required. 
In that case obtain a tube of artist’s oil 
paint of the desired color. Mix a small 
quantity with turpentine and stir well into 
white, cream, or other colored enamel. 

It is desirable, although not absolutely 
essential, to apply to the bare wood a 
thin coat of white shellac—that is one 
part ordinary white shellac diluted with 
one part denatured alcohol. Sandpaper 
this lightly and give a coat of the enamel 
undercoater. This is a flat and rather 
thick paint that gives an opaque body 
for the more expensive enamel. Enamel 
itself is somewhat transparent and with- 
out the aid of the undercoater it would 
be difficult to build up a good finish, 
especially with light colored enamels 
such as white, ivory, and pale yellow, 
blue or green. With dark colored enamels 
the undercoater may be omitted, al- 
though it is not to be recommended. 


N MOST cases it is necessary to sand- 
paper the first coat of undercoater 
after 48 hours and apply a second. Even 
if the first coat was flat white, this coat 
should be tinted approximately the same 
color as the finishing coat of enamel. If 
your paint dealer does not happen to 
have undercoater of the right color, you 
probably can obtain a colored flat wall 
paint that will serve the purpose. If 
not, mix half enamel and half white 
undercoater together. 

Allow this coat to dry for 48 hours or 
until stone hard, then rub the surface 
lightly with No. 00 sandpaper or fine 
steel wool, and you are ready for the 
enameling. : 

The correct way to apply enamel is to 
brush it on freely with the grain of the 
wood. Then, without adding more en- 
amel, “lay off” the surface with brush 
strokes across the grain. Finally brush 
the enamel lightly once more with the 
grain, leaving a film of uniform thickness. 
This will prevent what are known as 
“sags” and “holidays.” 

Bear in mind that you cannot do good 
work if your brush is not perfectly clean. 
Keep it from hardening between coats by 
suspending it in a tin of turpentine; the 
bristles should not touch the bottom of 
the can, and the turpentine must cover 
the bristles entirely. 

In two days the first coat of enamel 
should be quite hard, so that you can 
apply a second coat. For some purposes 
a second coat is not necessary; it depends 
upon the quality of the undercoats, the 
smoothness of the original surface, and 
how fine a finish you wish. Usually a 
second coat of enamel more than repays 
for the trouble of putting it on. It often 
makes all the difference between an am- 
ateurish or a professional looking job. 


HE coat can be allowed to stand in 

its original gloss in a sort of bright 

porcelain effect, or it may be rubbed to a 

more artistic dull finish with fine pow- 

dered pumice stone and water applied 

with a piece of painter’s rubbing felt or 
(Continued on page 101) 




































Learn to Play a 
Harmonica via Radio 


To stimulate interest in good music by 
teaching people to play instead of merely 
listen, aseries of harmonica programs and 
lessons, known as the “Hohner Harmony 
Hour,” are being broadcast through Sta. 
tions WEAF, New York; WJAR, Provi- 
dence; WEEI, Boston; WOO, Philadel. 
phia; WCAP, Washington; WGR, Buffalo; 
and WWJ, Detroit. 

In addition to the musical numbers, rang. 
ing from the “bluest’”’ of jazz selections 
to classical and operatic compositions, a 
series of harmonica lessons are broadcast 
by a well-known instructor. 


If you want to enjoy one of the most pop. 
ular features ‘‘on the air’’ and learn to play 
a harmonica for pleasure or profit, pro. 
cure a copy of the Free Instruction Book 
and “tune in” for the ‘(Hohner Harmony 
Hour.” If your dealer cannot supply you 
Address M. Hohner, Inc., Dept. 182, 
114 East 16th St., New York. 














Men to manufacture JYeis 
Metal Toys and Novel- f/Jery 
ties. Good chance to start pe \ 
your own well-paying Mink 
business producing such “Sil 
big sellers as Toys, Novelties, Ash Trays. 
Book-blocks, Souvenirs, Advertising Specialties 
Paper Weights, etc. We furnish forms with 
complete outfit for speedy production. Abso- 
lutely no experience of tools necessary; 10 
special place needed. Small investment puts 
you on road to success. Demand exceeds 
supply and we assist and co-operate with our 
manufacturers in selling their products. We 
put you in touch with the buyers and assure 
an outlet for your goods. Strictly a business 
proposition and thorough investigation invited. 
A splendid opportunity for an enormous and 
profitable business for ambitious men. 0 
others need apply. Catalog and information 
mailed on request. 


METAL CAST PRODUCTS CO. 
1696 Boston Road New York 


Prices Reduced 
On All Standard Make 
TYPEWRITERS 
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LowestPricesinYears 
ene ae 
0) 
as tral Underwood, 
Royal, L. C., Smith, 
‘= Remington, Oliver, ete. 
om Easy Terms(.; 


onth 
than rent each ore. 


uaran’ good a3 
= new. Bercy rebyilt by 
Ne experts—the famous 
Process.’’ Send for our free i 
offer and new low price list Now WHITE TO 
Youn ewriter « Co. 


World’s Larges’ 
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The ‘“‘Straddle Bug’’ Provides 
New Coasting Thrills 


UY 






og 





OODEN runners will transform 
an old sawhorse into a novel 
“straddle bug” for coasting. Saw the 
runners from 1 by 8 in. boards, 2 ft. 
longer than the sawhorse. Bevel the 
under edges so that each runner will lie 
flat and bolt the pieces to the outside of 
the sawhorse legs. Brace well as shown. 
Cushion the top by stretching a strip of 
canvas over it and stuffing old rags or 


excelsior underneath.—G. V. H. 





Enameling Furniture 
(Continued from page 100) 


with an old piece of clean felt, such as 
from a soft hat. Use plenty of water and 
rub lightly. For an especially fine sur- 
face the rubbing should be continued with 
rotten stone and rubbing oil or water. 
Use water in the case of white enamel. 
The labor of rubbing can be avoided 
by the use of a specially prepared egg- 
shell finish, which can be purchased in- 
stead of high gloss enamel, but the 
rubbed finish is to be preferred. In fact, 
eggshell enamels often are rubbed to 
bring out their full beauty. 
Old work to be enameled may be 
handled in two ways. The best is to 
remove the old finish entirely with var- 
nish remover applied as directed by the 
manufacturer. A much quicker and often 
quite satisfactory method is merely to 
wash the surface well with linseed oil 
soap or pure white soap and warm water. 
Rinse thoroughly, dry and sandpaper the 
surface with No. 00 sandpaper or steel 
wool to cut the gloss of the old finish. 
The old work then can be finished 
exactly as if it were new, although some 
finishers make it a practice to vary the 
process as follows: The first coat is a 
mixture of equal parts of enamel and flat 
undercoater; the’ second is flat under- 
coater alone; the third is the same mix- 
ture as used for the first coat, and the 
fourth is a finishing coat of enamel. 
Decorations can be added in various 
ways. Small ornaments, stripes, and 
bandings may be painted on freehand 
either with ename! colors or with artist’s 
oil colors thinned with varnish. Com- 
mercial or homemade stencils may be 
used, especially if there are a number of 
Pleces in one set. Decalcomanias, as 
ornamental paper transfers are called, 
may be had in some art shops and give 
much the same effect as hand painted 
ornamentation. Even pictures cut from 
Magazines may be applied to the furni- 





ture and varnished heavily. 
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TRUE TONE QUALITY 








THE DAVEN 
SUPER - AMPLIFIER 

















SUPERLATIVE tone quality is to be had in only one 
way—by the use of Resistance Coupled Amplifi- 
cation. The newest Audio Amplifiers are of this 
latest approved type. It has already been adopted 
by more than a dozen far-sighted set manufacturers, 
and thousands of set owners are following suit. 





The Daven Super-Amplifier—the first offered the radio 
public—was developed by the pioneers in resistance coupled 
amplification. It gives you tone quality of unbelievable purity, 
all the volume you could wish for and longer life for your “B” 
batteries. 


RESISTOR MANUAL 


The Handbook of Resistance 
Coupled Amplification. At 
— —_ dealers 25c. 

y mail, postpaid 30c It is the Aristocrat of Amplifiers—a compact unit—as easy to 
connect as a battery. If you wish to assemble your own, the 


CLIP THIS COUPON is pee a : . 
Daven three stage kit containing all essentials is available. 


DAVEN RADIO CORPORA- 
TION, 161 Summit Street, 
Newark, N.. J. 

Please send me the following on 
Resistance Coupled Amplifica- 
tion: 


Furthermore, you may use two Daven High-Mu Tubes and 
a Daven Power Tube and have the volume increased over fifty 
per cent. These tubes are designed expressly for resistance 
coupled amplifiers and are another evidence that Daven the 
Pioneer is Daven the Leader. 


30¢ i 
** _DAVEN PRODUCTS ARESOLD ONLY BY GOOD DEALERS 


Check One 
O Resistor Manual. 


enclosed. 


O Complete Catalog (free). 


‘Tho Sine f- Merit” 


vanes DAWENW RADTOCORPORWTYON 
FOR DEALERS: Send your Re. LS; foe Sp ecta Les, Zs 


letterhead and we will have our 
nearest distributor communicate Reg. U. S. Pat.2Off. 
with you. 


THE BIG LITTLE THINGS OF RADIO 
$100 in Cash Prizes rts ont 


It’s Easy to Build Things! 


Write for the Boice new 64-page booklet containing helpful information and describing Boice Bench 
Circular Saws, Band Saws, Jointers, Jig Saws, Lathes, Drills and Mortiser. Also the Boice E-Z 
PB lan and positive money-back guarantee. 


14” Band 
Saw 
Table 12” x 14” 


Newark New Jersey 

























Junior Saw 

Does ripping, mitering, groov- 
ing, sanding, grinding and 
drilling with ease and accuracy. 

able 10°x13". Saws 2” 
stock. Dadoes 54"x%". Makes 
moulding. Sold with or with- 
out motor. 











u 
8” Bench Lathe 
Does turning, drilling, threading, saw- 
ing, sanding, grinding and jig sawing 
in wood or soft metals. Swings 8". 
Capacity 19” between centers. 
All Boice Machines driven by 4 to 4% 
* H. P. motor attached to light socket. 





aa 
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W. B. & J. E. BOICE Dept. P.S. 2-B 


Toledo, Ohio 
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Over 500,000 already in use 


Modern-last-Efficient 


OW ee don’t have to wait for days while your battery 
charges. The new 5-ampere GOLD SEAL HOM- 
CHARGER charges A or B batteries three times as 

fast as last year’s slow chargers - - - it fully charges the 
average radio battery OVERNIGHT ! 


This year when you buy a battery charger, be gure it is re 
modern fast charger - - - one that charges at 5-am peres. To 
absolutely sure, insist on the 5-ampere GOLD SEAL HOM 
CHARGER. 


Write for new edition of our interesting 
gn 16-page booklet ‘‘The Secret of Distance 


and Volume in Radio.” 


THE KODEL RADIO CORPORATION 
500 EAST PEARL ST. CINCINNATI, OHIO 


Owners of Kodel enns 
Station WKR 

































$100 in Cash Prizes ie 








fan cain ama 
for Holding a 
Baby’s Bathtub 


By WituiaM T. WELD 
Shopwork Instructor, Central High School, 


Peoria, Ill 

















baby his daily bath and to know 
that he will not tip the tub over are 
two reasons why this bathtub appeals to 
every mother or nurse. The compartment 
back of the partition is a convenient stor- 
age space for extra towels and washcloths, 
while the shelf below the tub is a handy 
place to put things during the bath. 
The wood may be of any kind, because 
it is to be covered with enamel. Hard 
wood is preferable, but white pine, poplar, 
gumwood, or basswood serve very well. 
Begin by squaring up the four legs and 
cutting a 5¢ by 34 by 934 in. mortise on 
the inside face of each leg. The legs also 
should be tapered at this time. 
Square up and fit the end panels into 
the legs. These should be glued, although 
1-in. brads driven into the legs along the 
inside edge and extending through the 
ends of these panels or the tenons may be 
used to give additional strength. 
(Continued on page 103) 


"Te BE able to sit down while giving 
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“World’s Aandiest Calculator” 


TIPLIES i DIVIDES 












i (eaavea aeons 
any uC 


SUBTRACTS. MUL 
lparenr soniieo roa] NEW * oF Pu do, “the work of a large $300 etiing machine. Capac- 


O8O8uUH80588) 


999,99. ane visible at all times. Clears with prerreceremers 
pull of toa or NOT A TOY, but an indestructible portable ma- fre 
chine GUARANTEED five years. So compact that it fits in vest 
pocket. Accurate. So simple a child can operate it. Instructions fe 
with every machine. Everybody should carry one for figuring as it : 
is suitable for any use where numerals are dealt with. 

Just cate LS pero Baby “Calculat ane sours d 
ust write ‘‘Send me a Ba alculator’’ and give your name an ‘ a 
address. We will ship Calculator immediately. On delivery pay AGENTS: Every business 
~ApoiTion | | —- $2.50 plus few cents postage. ($3.50 cash outside U.5S.). firm, man or woman will 
SUBTRACTION | | f not satisfied after 10-day trial, you get your money back. THOU- buy thle. nachine on 

LOaeMEe) §=SANDS OF SATISFIED USERS. This is lowest priced practical YY ''s 

L portable calculator made. ‘‘Why pay more for inferior imita- sight. BIG COMMISSIONS. 

™—  tions?’’ Order from this ad today. 

BABY CALCULATOR SALES CO., P. O. Box 1118, Chicago, ili. Dept. 50. 



























































Fig. 1. Top, front, and half end view of the 
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stand. The bathtub rests in the oval opening 
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tand for Baby’s Bath 
(Continued from page 102) 


Lay out and cut the shelf to the dimen- 
sions given. Take care to be very accu- 
rate in cutting out the notches for the 
legs. The shelf is held in place with nails 
driven through the end panels and also by 
long finishing nails driven through from 
both outer faces of each of the legs. 

The partition next is cut to size and 
held in place temporarily with nails driven 
only part way so that they may be with- 
drawn easily. It may be necessary to re- 
move this partition later in case the tub 
rests on it before making a close fit in the 
opening cut in the top. 

To determine the size and shape of the 
opening for the tub, proceed as follows: 
First measure your tub in both directions 
at points about 314 inches down from the 
rm. This will give you the maximum 




















Fig. 2. How the oval is drawn with the aid of 
a loop of string passed loosely around two nails 


length and width of the elliptical opening 
you must make in the top. 

Draw two center lines on the board 
prepared for the top and lay off what are 
called the major and minor axes (AB and 
CD). Measure one-half of the major axis, 
or AB, and transfer this measurement 
from C to whatever point it will reach on 
the major axis, or Y. Do the same to 
locate point X. 


Drive brads at points C, X, and Y, and | 


tie an inflexible cord around the three. 
Then remove the brad at point C and with 
a pencil held in a vertical position and in- 
closed by the twine, draw the ellipse in 
the manner illustrated in Fig. 2. 
_ This method will give a true ellipse. It 
is applied frequently in laying out ellip- 
tical flower beds, grass plots, and fish 
ponds, to determine the ends of lattice- 
work forming an elliptical arch, as for 
trellis or arbor, and in furniture making. 
Bore a hole on the inside of the line 
made on your top board, insert a com- 
pass or keyhole saw in this hole, and saw 
(Continued on page 104) 





Bill of Materials for Bathtub Cabinet 


No. Pcs. T. Ww. L. Part 
1% 1% 18% _ Legs 
% 934 10% End panels 
% 33% 934 Front panels 
934 Back end panels 
934 17% Back panel 
16 2134 Shelf — 
2134 ~=Ss Partition 
4% Cleats 


1 5 yy “ 
4% Top ; 
6ft. Moldingstrip for 
top 


mem DD ee Doth 
NINN 
~ 


% 





All dimensions are in inches, except as noted. 
—— 
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ow you Can 
fear ALL 
notes / 


A Thordarson Autoformer 
Amplifier built in accord- 
ance with instructions 
and diagrams fur- 
nished with each 
Autoformer 












Full amplification of 
those bass notes hith- 
erto largely “‘lost.’’ 
2 Greater clarity on all 
notes, 


























Improved reception 
of distant programs. 











4 Better volume control. 


These are the four great improvements 
achieved by Autoformer Amplification 


Deepest Bass ns Pichest Treble 
Brought Out Clearly 


The Thordarson Autoformer is not “another trans- 
former.” It is an all-frequency amplifier, an entirely er 

new instrument developed and built only by Thor- N 
darson. Autoformer Amplication is step-up imped- 
ance coupled with capacities and resistances. Write 
for fully descriptive literature. Autoformers, $5 
each. Dealers everywhere. 


un 


Trado-Mark Registered 
ency Amplifier 
Other Thordarsons 


Thordarson Super Audio Frequency 
Transformers in either sub-panel or 
top mounting type. Three ratios: 2-1, 
$5; 314-1, $4; 6-1, $4.50. Thordarson 
Power Amplifying Transformers, $13 
me the pair. Thordarson _Interstage 

R Power oe Transformers, $8 








QZARKA 
Deresnadyne 








ADLER~ROYAL 
MURDOCK 


MU 
Valleytone 
EICH 




















Silver. 


: ” each. All Thordarson products are BUCKIN 
Gs 2s unconditionaily guaranteed. NUNN-LANDO’ 
THORDARSON c “ACTURING CO. \UStoMBiLT and 
PeLEC IR es ie 


‘WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS ~~ 


Chicago, U.S.A. r-Amplifyt 


Transtormers 


sc ame dio Dealers 


= ANTED/ 


Pocket Cigar and Gas Lighters 








If you are the type of dealer who hustles after 





No friction. Packed in counter busin ss who isn’t content to wait for trade to come 

display boxes. in oat — takes sets out to demonstrate, can talk 

ality merchandise, an knoOWSs adio 

Per Dozen $2.50 Per Gross $28.00 an we kane @ big proposition for you. Are you 
Deposit with all C. O. D. Orders that dealer ? vaiiaiitias 


We manufacture a complete line of 
high grade receivers and_ sell to 
dealers at 50 per cent discount. We are dis- 

tributors for more than 225 Nationally 
advertised lines. . 

Write oo for amazing offers, new 112-page 
scatalog and regular monthly catalogs quctihg 
elow-the-market prices on ‘atest merchandise 
—all free. Everything in Radio for less, 


AMERICAN RADIO MFG. CO. 


Sell on Demonstration 

Hold directly over gas flow. Lights 

instantly. Sells to every user of Arti- 
ficial Gas. 










Retails at 25c. Leaves 18c Profit 
Sample Doz. $1.00 Gross $10.00 

















1416-18 McGee Steet, Dept. B, Kansas City, Mo. 
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RAPID MANUFACTURING CO. 7°°, Broadway ‘:. 





























**Bill Carola” 
Landaus 





Couldn’t Play a Note — 


Now Makes *100% 


“‘When I sent for your catalog, I didn’t know a 
note of music. A few months after I bought my 
Wurlitzer instrument, I had taken my place in a 
professional orchestra, Now I am making $100 
a week, three times what I made asaclerk. I 
st cep omen ted _. easy it a anyone 
o can whistle a tune can learn to a musi 
cal instrument.”—Bill Carola, saibeiaaesl 


Free Trial— Easy Payments 


You may now have any Wurlitzer instrument 
fora week’sfree trial in your own home. Examine 
the instrument, note the fine workmanship, the 
full, rich tone value and ——— how easy it 
is to play. No obligation ae Ee expense for 
the trial. We make thisli offer because we 
want you to try for yourself a genuine Wur- 
litzer instrument, the result of 200 years’ experi- 
ence in musical instrument building. 


Easy payments are arranged to suit your con- 
venience. Thisis your opportunity to try a fam- 
ous Wurlitzer instrument in your own home. 


\ =~ Free Book}, 


Illustrates and describes every known 
musical instrument—more than 3000 ar- 
ticles, many of them shown in full 
colors. All genuine Wurlitzer instru- 
ments—buy direct from Wurlitzer, 
‘i and save money. Special 
offers on complete outfits. 
We also give you our Free 
Trial, Easy Payment Plan, 
No obligation. 


Send Coupon 
Today! 



































Noe 
, 


) * : 
xis Coupon , 
The Rudolph WurlitzerCo. , Dept- 1782 


117 E. 4th St. Cincinnati 329 S. Wabash Ave. Chicago \\ 
120W.42ndSt.NewYork 134GoldenGate Av.,SanFran. 


Send me your Free Book on mustcal instruments. A 
yout Free Trial, Easy Payment Pian. No slo. 








Name 













Address 





City 








Instr t. 
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| Mie Blome Workshop 


How to Block the Wheels of 
Portable Farm Machines 


ARMERS and other workers who 
deal with portable gas engines, hay 
balers, silo fillers, wood saws, and other 
machines mounted on wheels, will find it 
easy to block the machines so as to keep 
the belts tight with wheel trigs of the type 
illustrated. These have been used with 
perfect satisfaction in trigging wheels 
upon both wooden and concrete floors, as 
well as on the ground. 
A set of the trigs may be made from 4 
by 4 in. or larger blocks. Each pair of 


<s TO SuIT — 


*¥% Roo 

















crete, 
and earth 





blocks is held together with two hooks, 
which are fastened with lagscrews. 

The wheel is raised with a jack or lever 
and the trig fitted beneath it. When the 
wheel is dropped, the weight of the ma- 
chine forces the blocks into perfect con- 
tact with the floor. 

By changing the length of the hooks, 
the blocks may be adapted for use with 
wheels of different sizes. If this is done it 
is more convenient to keep the rods sep- 
arate by making a hook at each end in- 
stead of at only one end, as illustrated.— 
CuaAr.es A. Kine. 





Stand for Baby’s Bath 
(Continued from page 103) 


around the ellipse. The edge may be filed 
smooth or finished even more neatly by 
nailing a thin strip of wood to the edge 
and allowing it to project above the top 
about 1 in. 

The corners of the top are sawed off as 
shown and the edge trimmed with a 3g by 
1 in. molding strip. This is given a -in. 
chamfer after being nailed in place. 

Sandpaper every part thoroughly and 
apply two coats of flat white paint and 
two coats of bathtub or refrigerator en- 
amel, following the directions given on the 
cans. The flat surface of the molding may 
be painted a light blue and the panels and 
legs treated with a stenciled design, if so 
desired. 





CueEapP picture frames can be refinished 
quite easily to resemble in general appear- 
ance much more expensive frames. Wash 
the frame with benzine and give it one or 
two coats of gold, Roman gold, or green- 
gold bronze powder mixed with bronzing 
liquid or banana oil. Obtain small tubes 
of burnt umber and cobalt blue artist’s 
oil colors, thin a small quantity of each 
with turpentine or japan, and brush the 
colors on the frame so that they blend. 
Then rub the molding lightly with a cloth 
‘to remove-the wet colors from the raised 
surfaces, 
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Grid Gates, Resistors 
and Resistance Couplers 


Grid Gates are the Amsco 
improvement on “leaks.’’ 
They provide measured and 
exact control of the current 
flow. Extra large for noise- 
less service. Fit all mount- 
ings. Insist upon Amsco 
Grid Gates, AmscoResistors, 
Amsco Resistance Couplers. 
The latter are made with 
-006 condenser in genuine 
Bakelite base with mount. 
ings for two Resistors. 





The New Amsco 
Universal Sockets 
Especially designed to fit all 
the new types and sizes of 
U.X. and C, X. radio tubes. 
Clicksinto contact— making 
positive wipe connection. 
Most compact and fool- 
proof socket made. One hole 
mounting. The Ultimate 
Socket—will be 1926 stand- 

ard. Ask your Dealer. 


AMSCO PRODUCTS, Inc. 
Broome and Lafayette Sts., N.Y.C, 











WA ‘T Need Branch Managers 


a 





LIGHTNING— 

Wonderful New Electrolyte 
charges discharged batteries instantly. 
Eliminates old sulphuric acid method 
Dissolves sulphation. World has waited 
half a century for this invention. One gallon retails 
$10.00, free to agents. 


LIGHTNING BATTERY CO., ST. PAUL, MINN. 


entirely. 








FLY 


Young man learn aviation. | Build 
this classy plane and learn to Sse 
struct and operate aircraft. Use 
your motorcycle engine or ou 
*Meteor’’ 20 h.p. motor. We FT 
nish parts very reasonable to build 
this wonderful little ‘‘Meteor- 
** the World’s first success 
ul LIGHT PLANE, Send $3.0) 
for complete set of blue wee) 
and parts price list of this lat 





lel M-T-2. 
AIRCRAFT co. 
ieee Sac ramento, Cal. 
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OnE often wishes 




















Simply Made 
Sash Lock that will be effec- 
tive when either 


the lower or upper sash or both are partly 
open. Such a lock can be made from 
sheet iron or steel, as shown below. 

Use any gage of metal from 20 to 23. 
Cut it out with a hacksaw and file it to 
the correct shape while flat. Then bend 
it through the center over a pair of vise 














This wedgelike window lock is cut from a 
piece of sheet metal 2 in. wide and 2)4 in. long 


jaws. Finally bend the “thumbtack” 
points to the indicated angle with pliers. 

The lock is fastened to the side rail of 
the upper sash in such a way that any 


attempt to move either sash results in the | 


lock’s being wedged tightly between the 
upper and lower sash and binding them 
fast. It is possible to leave either the 
upper or lower sash open 5 or 6 in., or the 
top and bottom 8 in. each. 

The lock is a handicap to sneak thieves 
and prowlers, and also keeps youngsters 
from opening the window and perhaps 
falling out when they are left alone.— 
D. A. Rogers, M.E. 








¢ ted So MANY jobs are 
orrugate clamoring for at- 
Fasteners tention in the aver- 











age house that the 
home worker should take advantage of all 
possible time-saving expedients. One of 
these is the use of corrugated fasteners. 
For some purposes corrugated fasteners 
are invaluable. They can be driven into 
Joints in less time even than nails and 
When used with discretion they form a 
durable, foolproof reinforcement for com- 
mon joimts, 

With their aid it is possible to reduce to 
an almost astonishing degree the time 
taken for making, for example, a pair of 
paneled doors for a kitchen cupboard, or 
a cellar window screen, or a preserve cup- 

oard, or anything requiring frameworks 
that are to be painted afterward. 

Corrugated fasteners come in several 
engths, the 14-, 34-, and 5%-in. sizes being 


“ 1 


(Continued on page 106) 





for a window lock | 
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When this dredge started work the Mayor 
of Nome, Alaska, declared a holiday and all 
of the inhabitants attended. 


The “Forty-Niner” of ’26 


Massive electric dredges now 
mine Alaskan gold. At almost 
incredible temperatures they 
dig 60 feet deep and scoop 
out 200,000 cubic yards a 
month. 





General Electric sup- 
plied all electrical 
equipment for two 
such dredges now 
operating at Nome. A 
Diesel-electric power 
plant, four miles dis- 
tant, furnishes the 
energy for a total of 
592 h.p. in electric 
motors for each 
dredge. 


GENERALELECTRIC 
$100 in Cash Prizes 


DIRECT AT FACTORY PRICES—This $2 Knife$1.18 Postpaid 


From the Arctic regions to 
the Equator, G-E equipment 
is called upon to perform 
many hard tasks once done 
by hand but now better done 
by electricity. 














See Page 4 in 
front of book 
for details 



















Had We? = Hand Forged Razor Steel Blades 
Forged a = 1 Riek — Handy shaped Blade makes this knife 
Renee Stal Wy). FOR Ste, best for mechanics, sports- 

r otee men and farmers; light but 
Blades, No. 57 strong; resharpened easily. 


Stag handle. Ger- 
” man silver finish; 
4 blades file tested, 
hand forged from 









3 for $3.00 Postpaid 


IE razor steel and 
more : oa @ Warranted. 
18 POSTPAID : my Sample $1.18 


< - 
. e a= saa st 


MAHER & GROSH CO., 110A St., Toledo, Ohio 


eons oe. - 


Send for our 100-page List and 
“HOW TO USE A RAZOR” FREE 








EARLE E. LIEDERMAN 
The Muscle Builder 


Author of ‘‘Muscle Building,” ‘Science of Wrestling,” 
“Secrets of Strength,” ‘*‘Here’s Health,” etc. 


If You Were Dying To-night 


and I offered something that would give you ten years 
more to live, would you take it? You'd grab it. Well, 
fellows, I've got it, but don’t wait till you're dying or it 
won’t do you a bit of good. It will then be too late. 
Right now is the time. To-morrow or any day, some 
disease will get you and if you have not equipped your- 
self to fight it off, you're gone. don’t claim to cure 
disease. I am not a medical doctor, but I’ll put you in 
such condition that the doctor will starve to death wait- 
ing for you to take sick. Can you imagine a mosquito 
trying to bite a brick wall? A fine chance. 


A Re-built Man 


I like to get the weak ones. I delight in getting hold 
of a man who has been turned down as hopeless by 
others. It’s easy enough to finish a task that’s more 
than half done. But give me the weak, sickly chap and 
watch him grow stronger. That’s what I like. It’s fun 
to me because I know I can do it, and I like to give the 
other fellow the laugh. I don’t simply give you a veneer 
of muscle that looks good to others. I work on you both 
inside and out. I not only put big massive arms and legs 
on you, but I build up those inner muscles that surround 
your vital organs. The kind that give you real pep and 
energy, the kind that fire you with ambition and the 
courage to tackle anything set before you. 


All I Ask Is Ninety Days 


Who says it takes years to get in shape? Show me the 
man who makes any such claims and I’ll make hiin eat 
his words. I'll put one full inch on your arm in just 30 
days. Yes, and two full inches on your chest in the same 
length of time. Meanwhile, I’m putting life and pep into 
your old back-bone. And from then on, just watch ’em 
grow. At the end of thirty days you won't know your- 
self. Your whole body will take on an entirely different 
appearance. But you’re only started. Now come the 
real works. I’ve only built my foundation. I want just 
60 days more (90 in all) and you'll make those friends of 
yours who think they’re strong look like something the 


cat dragged in. 
A Real Man 


When I’m through with you you’re a real man. The 
kind that can prove it. You will be able to do things you 
had thought impossible. And the beauty of it is you keep 
on going. Your deep full chest breathes in rich, pure air, 
stimulating your blood and making you just bubble over 
with vim and vitality. Your huge square shoulders and 
your massive muscular arms have that craving for the 
exercise of a regular he man. You have the flash to your 
eye and the pep to your step that will make you admired 
and sought after both in business and social world. 

This is no idle prattle, fellows. If you doubt me, make 
me prove it. Go ahead, I like it. I have already done this 

- for thousands of others and my records are unchallenged. 
What I have done for them, I will do for you. Come then, 
for time flies and every day counts. Let this very day be 
the beginning of new life to you. 


“MUSCULAR DEVELOPMENT” 
It Is Free 


It contains over four dozen full-size photographs of 
myself and some of the many prize-winning pupils I 
have trained. Some of these came to me as pitiful 
weaklings, imploring me to help them. Look them over 
now and you will marvel at their present physiques. 
This book will prove an impetus and a real inspiration to 
you. It will thrill you through and through. All I ask 
is 10 cents to cover the cost of vane and mailing and 
it is yours to keep. This will not obligate you at all, but 
for the sake of your future health and happiness do not 
put it off. Send to-day—right now before you turn this 

e. 


pag 
EARLE E. LIEDERMAN 
305 Broadway Dept. 1302 New York City 
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Earle E. Liederman, Dept. 1302 

305 Broadway, New York City . 

Dear Sir:—I enclose herewith 10c for which you are to 
send me, without any obligation on my part whatever, 
a copy of your latest book, ‘‘Muscular Development.”’ 
(Please write or print plainly) 
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perhapsthemostcommon. Their width is 
governed by the number of corrugations, 
which run from twotoeight. The four, five 
and six sizes are the most generally useful, 
but the two and three sizes are valuable 
in holding the points of mitered joints. 

Fasteners with saw-tooth edges are 
somewhat easier to drive than those with 
plain chisel edges. In some fasteners the 
corrugations are parallel and in others 
they diverge so as to have the effect of 
drawing the joint together as they are 
driven in. For general use the parallel 
type is the best, 
as it is not so apt 
to cause the joint 
to open on the 
under or opposite 
side. 

If your hard- 
ware dealer does 
not stock corru- 
gated fasteners, 
he can obtain 
them easily for 
you if you are 
sufficiently insis- 
tent. It will pay 
you to go to some 
effort to get at 
least 100 or 500 
of the 3%-in., No. 
4 size fasteners. 

Making kitchen cupboard doors—a job 
I had recently—affords a good illustration 
of the use of these fasteners. I mitered 
the ends of the rails and stiles from 
grooved stock in an accurate homemade 
miter box. White pine flooring, such as is 
used for outside porches, is excellent wood 
for this purpose, as it is grooved already, 
and the tongue can’be cut off in a moment. 

Pieces of wallboard were cut the right 
size for the panels and then one of the 
doors was assembled with glue on the 
bench. The mitered joints were held 
with corrugated fasteners driven in across 
them. As these frames were relatively 
heavy, two fasteners were used on each 
face of each corner. Care was taken to 
drive them in in such a way that a hole 
for a reinforcing dowel could be bored in 
each joint later on from the outside with- 
out having the bit strike the steel. It is 
important to take this precaution be- 
cause if you strike one of these fasteners, 
you will damage your bit. 

















Driving a fastener 
in a mitered joint 





Wan the glue in the mitered joint 
is hard, it is a simple matter to bore 
the dowel holes and glue in the dowels, tak- 
ing care, of course, that each dowel is 
flattened a trifle with a plane to provide 
a small passageway for the escape of air 
and surplus glue. Otherwise the pressure 
may split the frame. Nails or screws can 
be used in place of dowels sometimes. 

In building up wide boards, such as for 
table or bench tops, the corrugated fas- 
teners may be used to reinforce joints on 
the under side. It is best, except for very 
rough work, to clamp or wedge the pieces 
together after they have been glued, and 
then drive in the fasteners while the 
boards are held flat and tightly together. 
—Rvurvus E. DEERING. 

(Continued on page 107) 





APPROVED BY | 
UNDERWRITERS 


This Is Your 
O portunity 
Double 





Write for Free Outfit Offer! 


FYR-FYTER 


790 Fyr-Fyter Bldg. DAYTON, OHIO 

















A MONTH 
Is his average 


PROFIT 


Yes, $1,000 a month profit! — that’s what 
Richardson Baker, the Washington, D.C., 
CROWN FUEL SAVER distributor av- 
erages. He says orders come in so fast 
that four installers are busy. YOU CAN 
DO WHAT BAKER IS DOING—estab- 
lish yourself in the paying, substantial, 
permanent business of distributing the 


CROWN Fuel Saver and 
Smoke Abater 
The same features which Baker finds so 
desirable will also appeal strongly to you. 
The CROWN sells easily because it is a 
great fundamental advance in the science 
of heating and the field is non-competi- 


-tive. WE GUARANTEE A FUEL 
SAVING OF AT LEAST 20%. 


WRITE TODAY! Now is the time to 

line up for the quick, easy cold-weather 

sales which can be made in your territory. 

Become the CROWN heating specialist 

= your vicinity. Big profits! Write to- 
ay. 


12 N. 10th Street 
c. r. S. co. Richmond, Ind. 
Sole Canadian Distributor 
33 St. Vincent St., Montreal, Can. 





























HB- ONE DAY éhancixs 


HB One Day Charging starts you i 
big money recharging auto and 

} batteries. 3100 iy gas cash 

fil easily made. On 
complete HB One Day Battery C 





utfit. Ea ents. Noe 
ds needed. . Rvest-Priced complete 
One Day Charging Outfit on the mar 
0 * trial on money back guaram 
tee. Write (ONT BROS. CO 
Box P226 - > __ Troy,,ome 
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Spray for 
Furnace Ashes 











some.—G. F. S. 








(Continued from page 106) 


WHEN you re- 
move ashes from a 
furnace, the dust 
flies all over the 


cellar and sometimes penetrates through 
small cracks to the floor above. Dampen- 
ing the ashes while they lie in the ashpit 
will prevent this, but it is difficult to 
accomplish without damaging the grates 
and furnace with the surplus water. 

| One heating expert uses a simple home- 
| made spray for wetting the ashes, and 
| any one can make a similar device in a 






BH} SMALL HOLES-’ 


RUBBER ! 
HOSE--’ 


Before the ashes are removed from the furnace 
pit, they are sprayed to stop the dust nuisance 


short time. A length of %4-in. water pipe 
is bent in two places as illustrated. The 
end that is to go into the furnace is 
closed with a cap, and holes are drilled 
along the under side so as to throw a 
spray downward on the ashes. 
den hose cock is screwed on the other 
end and serves to connect the pipe with 
a rubper garden hose, which runs to the 
nearest source of water supply. The spray 
then can be used to dampen the ashes 
before they are removed from the fur- 
nace and also for moistening coal before 
shoveling it in, if the coal dust is trouble- 


A gar- 








Repairing a 
Range Grate 














ES: eR 


Tue breaking of 
a kitchen range 
grate is an annoy- 
ing happening be- 


cause the fire has to be let out until a stove 
mechanic comes to install a new grate and 
fire bricks. A satisfactory repair can be 
made immediately by using two bars of 
machine steel or cast iron 54 or 5% in. 
thick, 1 in. wide, and from 6 to 8 in. long. 
Four holes are drilled in these to take 
\- or 3%-in. carriage bolts. 
used above and the other below the broken 
grate, the bolts being placed so that the 
nuts come below the lower bar. 

A repair of this kind has been used by 
the writer on several occasions and has 
served until it became necessary to re- 
place the broken and burned fire bricks. 
It was necessary, however, to renew the 
bolts several times because the fire burned 
away the heads.—Dr. H. J. Buake. 


One bar is 











How to Polish 
Window Glass 














WHILE news- 
papers are used 
generally in some 
sections of the 


country for polishing window panes, in 
other localities the value of this expedient 
1S not appreciated. A crumpled sheet of 
newspaper leaves a brilliant finish, does 
hot scratch the glass, is lintless, and does 
a hot spot up the surrounding woodwork. 
—Grorcr W. Jonson. 











something better in 





LiIGGETT & Myers ToBACco Co. 


“Something better” 


“LET ME SEE something better,” says the 


customer—very frequently indeed. That 


cost several hundred or perhaps even 
several thousand dollars more; but in 


a cigarette it costs just three cents more 





"What a whale of a difference 


just a few cents make’’ 


an automobile may 




















_ STORAGE BATTERIES 














$100 IN CASH PRIZES 


SEE PAGE 4 IN FRONT 
OF BOOK FOR DETAILS 











“B” Battery © 


12 Celis ° 
33 Vaita Lasts Indefinitely—Pays for Itself 
Economy and performance unheard of before. Recharged at a negli- 
ible cost. Delivers unfailing wer that is clear, pure and quiet. 
pproved and listed as Standard by leading Radio Authorities, includ- 
ing Pop. Radio Laboratories, Pop. Sci. Inst. Standards, Radio News 
Lab. latex, Inc., and other important Institutions. Equipped with 
Solid Rubber Case, an insurance against acid and leakage. Extra 
heavy glass jars. eavy rugged plates. Order yours today! 
SEND NO MONEY Just state.number of batteries 
wanted and we will ship day order 
is received. Extra offer: 4 batteries in series (96 volts), $10.00. Pay 
expressman after examining batteries. .5 per cent discount for cash 


with order. Mail your order now! 
WORLD BATTERY COMPANY 
1219 So. Wabash Ave, , Dept, 80 Chicago, Il 
lakers mous Wor cY wed mS, 
Prices; 6-volt, 100. —_ $11.25; 120 Amp. $13.25; iho amo. 4-000 


World 





ur Radio Dials at 210 
ae for the new 1000 


Station , Chicago. 
Watch for announcements. 
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Sell Womens Shoes 


Big Income-Nolnvestment 


: Make Plenty Money Taking 
Orders for Arch-Support 


Shoes at Factory Prices 

Sell shoes to women! 
Easy job. Make plenty 
money. Year round business. No invest- 
ment. Become personal Representative of 
highly-successful “‘ pioneer’’ house. Average 
woman buys from two to six times as many 
shoes per year as man. All over your town 
women are anxious to buy shoes at factory 
prices. We deliver, we fit, we collect. You 
are paid daily. Style-Arch line comprises 27 
Paris-inspired styles, leathers, colors. All 
sizes, all widths. Arch support gives blessed 
relief from agonizing foot pains; supports 
heaviest of heavy-weights with ease. Power- 
ful selling points. Additional representatives 
being appointed. Choice territory still open. 
Act quickly. Put in your application now. 
Styie-Arch Shoe Company, Dept. B-24, Cincinnati, Ohio 
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One Man 


Reports $ 1 00 


BE YOUR OWN BOSS! Know the joy 
of manly independence. BE FREE! 
Come and go as you please. SHARP- 
EN Lawn Mowers, Paper Cutter 
Knives, Planer Knives, Cutlery, Skates, 
Make Keys—every household, every 
store is your customer. Permanent, 
pleasant, easy business. And your own 
snug little shop! Write today for our 
Big-Profit Plan—it’s FREE. Just ad- 
dress 


BROWN MACHINERY CO. 


GREENEVILLE, 


ey rt 
gizioneseee 


Your Own ti: Shop 


with a ‘‘ LITTLE SAVAGE GRINDER’’ 





Made Within a Few Weeks 
Under Our Wonderful New 
Big Profit Plan, Sent FREE! 













Sure, Steady 
Quick, Easy 
Profits 








is tight before taking the first cut. 
shipshape. 
it must be used with caution. 


what the other 
fellow is doing, 
but concentrate 
on your own job. 


a term to be 
frightened about; 































JA n Cabinet 


Shop Special 


$950 


You ought to have this handy 
Parks in your shop! 


A compact, complete machine designed just 
like a big production outfit at one-fifth the 
cost. Nothing extra to buy. Motor is in- 
cluded, operating from any light socket. 
Fits in a corner of your basement. Does 
any kind of cabinet and joinery work. Cir- 
cular saw, jointer and bandsaw on _per- 
manent all-steel frame. Add lathe, shaper 
and other attachments at small cost. You 
can make money with this Parks! Write 
for circular. 


The Parks Ball Bearing Machine Co. 


1547 Knowlton St., Cincinnati, Ohio 
Canadian Factory: 200 Notre Dame East, Montreal, Canada 


SPARKS 


=| |= | binedgags 


roel 
WOODWORKING ||MACHI iE 








Direct from 
Factory 

$39. m0 bays this 
BOUT 





let nose shell. 
Write for Catalogue 

., Semon TOP & BODY CO. 

Delphi, Ind. 














The One - Profit 


WITTE Log Saw 
Does 10 Mens Work 









Magneto 
Equipped 


De Wood Fast 


The WITTE Log Saw burns } any a 
and will cut from He to 40 cords of wood 

Easy to operate and move, met tame gg Fel 
trees—makes ties~runs other 


farm m 

Fast a maker and big laborsaver. oma wre 

eo with Wico Magneto, speed and power 

omg 

Write today for 7 big Free 

@@ Book and Low Easy Payment 

interested, ask for our Engine, 8-in-1 Saw Rig or 
Pump Catalogs. 


governor and 2 fly wheels. 
F I e Prices. No obligation, Or, if 
“WITTE ENGINE WORKS 
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7224 Witte Buildin Kansas City. Mo. 
7221 Empire Building, = Pittsburgh, Pa, 


Old Bill Says— 


HEN cutting threads, if the work 
is centered, be sure that the dog 


Help to keep your shop clean and 
Plenty of speed is a good thing, but 


Never mind 


Efficiency isn’t 


it simply means 
the easiest and 
quickest way to 
do anything. 





Whenever you 
set up a jobin the 
drill press, make 
sure that the drill 
will not go 
through into the table. This can be 
avoided by blocking the work up or 
setting the table so that the drill will 
enter one of the bolt slots as it breaks 
through the work. 


Old Bill, machine 
shop foreman 


It pays to take every precaution in 
protecting your eyes from injury. Don’t 
let any Tom, Dick, or Harry try to re- 
move particles of dirt or emery grit from 
your eye. It always is best and safest 
to seek skilled aid—and this can be said 
truthfully about all cases of injury 
where infection might result from im- 
proper care. 


A twist drill will do much better work 
if ground on a machine than when it is 
guided by hand against a grinding 
wheel. It also will last longer between 
grindings. 











Adjustable Lamp Bracket 


pipe lamp bracket can be adjusted 
instantly with one hand. The stan- 
dard is merely a round rod set in a heavy 
base. A free fitting collar slides on the 
rod and carries the extension bracket, 
which swings on a pin as shown at A. 
The inner end of 
the bracket is filed 
eccentrically, as at 
B, to serve as al 
automatic clamp. 
Lifting the lamp 4 
trifle releases the 
friction catch and 
frees the collar 90 
that the bracket 


may be moved i 


Ti 
The tne islocked OF! meres ee 
by a simple eccentric . H. SP 


———— as 
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Press, and Bench Vise 


t HEN made with a taper shank, the 
Wen holder illustrated may be 


used to hold cylindrical pieces for drilling 
and tapping in the lathe, in a bench vise, 























WORK 


This work holder can be used interchange- 
ably in a lathe, drill press, and bench vise 





or on a drill press, provided the latter 
; has a taper hole in the table. Both the 
| holder and the clamps are made of ma- 
8 chine steel, and can be of whatever size 

seems to fit the shop’s needs.—G. A. L. 
H 
t Brake Improves a Hand Truck 
f ANDLING heavy castings, boxes, 
n pieces of machinery and other ma- 
t terials around a machine shop can be done 
d with greater safety and speed if the two- 
y wheel hand truck 
4 commonly used is 

fitted with a brake. 

When liftingaheavy 
k load, one foot is 


is placed on the brake- 
rod and the truck is 
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Adjusted to the Second; Adjusted to Temperature; 
Adjusted to Isochronism; Adjusted to Positions; 
21 Ruby and Sapphire Jewels; 25 Year Gold 
Strata Case; Your choice of Dials; (Including 
Montgomery R. R. Dial); New Ideasin Thin Cases. 


roval 
She Dil Jewel 





Santa Fe Special 


We will send this famous watch, express 
prepaid, for you to examine, to inspect, 
to admire, to approve without one penny 
advance payment. Examine the watch and 
be convinced it’s the best watch buy you 
ever saw. Just a small payment down, the 
balance in easy MONTHLY payments. 
You use the watch while paying for it. 


Save 5 to 5 of Your Money 


By purchasing this Famous Santa Fe 
Special Watch. Not only are you saving 
money from the present day prices of 
watches, but you can still secure the 
“Santa Fe Special’? Watch, at the same 
low prices and terms that have made our 
watches famous. 


Ladies’ Wrist Watches 


Artistic, dependable ladies’ wrist watches 
—perfect timepieces, beautiful hand en- 
graved cases in white or green gold. Send 
for New Watch Book and see the new 
shapes and designs. Sent on approval and 
sold on payments. 


Write for “Santa Fe” Watch Book 


Clip the coupon, fill out and receive the 
FREE WATCH BOOK just off the press. 
All the newest watch case designs in 
white or green gold, fancy shapes and 
thin models are shown. Read our easy 
payment offer. Wear the watch 30 days 
FREE. Watch sent for your examinationand 
approval without a penny down. Nothing 


to risk. See the watch before you buy. 
Write for New Book Today and Select 
Your Watch. Mail Coupon 


SANTA FE WATCH COMPANY 


280 Thomas Building, 
Topeka, Kansas 
(Home of the Great Santa Fe Railvay) 


JUST OUT! 

Send for our New Watch 
Book—Just off the press. 
It will post you about 





















































6 ‘ watch styles and Pp ON 
‘ held from running values. Send for oK* fered) 
‘ ——T t's 7. 
back while the load FREE. Wg bd Watch Co. 
= “ 9° ad 
is “broken over. Topeka, Kansas. 
e Please send prepaid and without 
The brake con- : 3 Sf Se : obligation your New Watch Book 
sists of a pair of WW Supe signet oe eras Down” Ofer on tho Santa ¥e Special 
—_ shoes lined Hand-truck brake en in every wa lk of li fe Watch. 
wit leather and : : 5 VAD od CIP e oe oes ou es 2 ow ois oe eine pow ete etal 
ad connected with a cross rod as shown. 71 ow wear Strap deface hes OEE EE: EEL I 
n- {wo springs hold the brake away from e Sie Ps BEALE over reece eee e eres eset enrerecenrersecerene 
ry the wheels except when the rod is pressed % 
e down. —W. P. Markows&t. .Print YourOwn | Squab Book FREE 
Ly | oe ager & tales. Daper. 5 
‘ H i , menus, , = 
A. | Deayemenramennecon cats | ABS Fone I Gane income month they xl for high 
+ : i ory. uabs are rai: . 
of Straightening Warped Triangles | = for itself in @ short tims. prices. Greatest market for 20 years. Make 
P Complete Outfits, $8.85 up. money breeding them. We ship every where on 
ed O STRAIGHTEN a warped cellu- = P Job Press, $12, $35; Rotary $150. three months’ trial our famous breeding stock. 
. oe : Soom? ay amos \, Print for Others Big Profits. pigeon supplies. rs. 
at loid drafting triangle, place it be- ENV All easy, rules sent. rite for prjoss and fall partignlars gee our bea lif frog 
5 * : : 2NGS catalog of presses, type, paper, with pigeons in colors. Write for it today, 
all tw een two pieces of 1-in.-thick hard i= cards, envelopes, paper cutters. PLYMOUTH ROCK SQUAB CO. 
Dp. wood that previously have been soaked EXce LSiO 4 The Press Co., E-33, Meriden. Cona. . 616 H St., Melrose Highlands, Mass. 
‘e in a pail of hot water for 10 minutes. Tie Widest AGerstner CHEST 
‘ Apply pressure by means of a copying “Five-in-One” Slide Rule ‘s Velie de 
° . ° i bination Mannhei a 
a press, a pile of weights, or any convenient eg Foe Loe. Binary. |Add and Sub: MACHINISTS and 
. e Will instan' . 
so method. Do not remove the triangle un- l\ Subtract, multiply and divide any com: _TOOLMAKERS 
cet til it i ° bination of whole numbers, fractions, Saves its cost many 
it is cold. It will be found that the mixed numbers and decimals. Gives times in value of tools 
M4 4 n 5 Ms A saves trom 108 
‘| amg of moderate heat and pres- and Tangents. celluloid: Size 4 in AD: damage. Write for free 
. Sure ; ; ioe proved and adopted by colleges. Price catalog. 
aR. inal ax restored the celluloid to its orig Foon era ene Si it desired, Gate H. GERSTNER & SONS 
inal flatness. ED alas veo, GILSON SLIDE RULE 526 Co!umbia St., Dayton, 0. 
aeod (Patented 1-17- 4 * s 
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A little Ducon or unsightly antenna ? 


It's a nuisance to put up an antenna—and to 
keep it in repair. But a Ducon—plugged in 
any light socket—is always ready to do its job. 


Just get a $1.50 Ducon—it takes the place of 
the costly antenna that would clutter up your 
roof. It’s just a little device—but it does a 


big job—and does it well! 


Sold on a 5-day money-back guarantee 


Dubilier 





CONDENSER AND RADIO CORPORATION 















Torch Used to Remove Stone 
Roll from Steel Shaft 
GRANITE roll 19 ft. 2 in. long, useq 
in a paper-making machine, was sent 
into the shop to have the stone replaced, 


Removing the old granite proved to beg 
difficult task. It looked as if the job 























Product of Over 30 


Years’ Experience 
Bring in those distant 
programs clear and loud! 


HE actual originators and world’s oldest 


NA ALFRED GRAHAM & CO. 
SQ LONDON, ENGLAND 


makers of loud speaking devices have 


created in The Amplion a long distance radio reproducer 
so clear and powerful that many users say it can be used 
instead of another tube in a set. Hear The Amplion—in 
comparison!—and you will understand the reason it leads 
in sales throughout the world —is the choice of the Royalty 
and Nobility abroad, and of the musically critical every- 
where. Write for the “Amplion Pedigree.” 
THE AMPLION CORPORATION of AMERICA 

Executive Offices: Suite M280 Madison Ave., New York City 

Canadian Di rs: Burndept of Canada, Ltd., Toronto 


Supreme clarity of tone 
caused Amplions to be chosen 
for use in St. Peter’s, Rome 
to reproduce important papal 
ceremonies. 

AllAmplions are ren apn 4 
equipped with cords and 
panel plugs, 

Speakers and console units 


$12 to $4250 


























cracked and fell in large chunks from the steel 


would take a week or more with air drills 
and hammers. 

One idea suggested was to heat the roll 
with a large fuel-oil torch and then put 
cold water on the stone to crack it away 
from the shaft. This was tried, but it 
was not found necessary to use the cold 
water. After the torch had been applied 
for a few moments the granite began to 
crackle and fly off in small pieces, and 
large chunks of several pounds each 
dropped off until the shaft was free— 
StanLey W. BLANCHARD. 





Improved Key-Seat Rule 
WeX fe TOOL STEEL-. 
















N° 6-32---7" 
FILLISTER HEAD 
MACH.scRews “6 KEY STOCK 


EY seats can be marked on both large 

and small shafts with the improved 

rule illustrated above. The auxiliary edge 
allows the rule to be applied to shafts less 
than } in. in diameter. 
The rule is made of ground templet 
stock 4% by 11% in. and may be any 
desired length. Two pieces of equal 
width are joined together with a length 
of 5-in. key stock, six machine screws, 
and two dowel pins. The edges must be 
square and parallel. 





Inspecting Grinding Wheels 
a YOU use grinding wheels of any kind, 

be sure they are mounted properly. 
Carelessness may result in serious injury. 
A grinding wheel never should be placed 
on a machine without careful inspection, 
because it may have a crack or hidden 
flaw. Wheel manufacturers subject their 
wheels to a rigid test for safety before 
leaving the factory, but the wheels may 
become damaged after leaving the factory. 














It is better to be safe than sorry. 
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in Soldering Small Parts 


NE difficulty in soldering small parts 
is that the iron is apt to push the 
work out of position. A small shop’ 
with much work of this kind to do uses 
the simple 
clamping fix- 
ture illustrated. 

The body is a 
piece of 2-in.- 
round cold 
rolled steel 
about 6 in. long 
with a %-in. 
hole drilled 
through it at 
right angles 
near the top. A 
piece of 34-in.- 
wide strap iron 
is pushed 
through this 
hole, bent up 
on each side, 

and further bent to cause the ends to 
overlap in the center. A hole then is 
drilled through the ends and a nut brazed 
on top to carry the clamping screw. 
With this arrangement all necessary 
light clamping can be done easily. The 
screw can be moved over to one side if 
necessary, as well as folded right down 
when out of use.—ArTHUR KENDALL. 














Asoldering clamp 





Folding Horses for Platforms 
— wooden horses for supporting 
platforms such as those used by mill- 
wrights and builders are cumbersome to 
handle and require considerable floor 








FOLDED 


When not in use, this large horse 
can be folded up compactly for storage 


space for storage when not in use. The 
construction illustrated is designed to 
economize space. Incidentally, the horses 
are much easier to handle. 

Large butt hinges are used to join the 
legs to the cross piece. When in use each 
ia legs is held rigidly by a heavy iron 

ook, 





Ways to Reduce the Moisture 
Film on Shop Goggles 
ECHANICS who are troubled by 


the formation of a film of moisture 
on goggles will find that an application of 
glycerine soap on the glass will be help- 
ful. Make a strong solution of soap and 
Water and wipe the inside of the glasses 
with it. Some druggists and many 
opticians sell a commercial preparation 
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Own a 


A Bargain YouCan’t Ignore! Every 
Member of the Family Will Use 
and Enjoy It! Try it Free and See! 


CF YOUR typewriter 
now. A genuine, Ship- 
man- Ward rebuilt Under- 
wood —‘‘the machine you 
willeventually buy.” Don’t 
send a cent, but do get our 
special offer—valuable 
book on typewriting—free. 
You can learn to write on 
this standard-keyboard Underwood in a 
day. In a week, you’ll feel lost without it! 
The free trial will prove it. Our rebuilt plan 
gives you the best machine and a big saving. 


Act NOW If Ever! 


Speak up, if you want one! Underwood No. 5 is 
so popular this lot we’re completing now won’t be 
long in selling! Rebuilt from top to bottom—every 
single worn part replaced. New typewriters are 
guaranteed for a year; we guarantee this one jive 
years! That's our Better-Than-New Guarantee. 
And we guarantee a big saving! 


We don’t want a penny now. Nor any money at 












amt GS: 


all, unless this proves the typewriter bargain of] P.O... 


111 
A Genuine Underwood No. 5 


The ace of standard writing ma- 

chines! The best busi- 
ness machine is best 
for you. Read 
our offer. 


Sill ie 


ewriter ! 


your life. The trial is free. If you buy, our easy 
terms make it a pleasure to pay. There’s no excuse 
now, for not owning a typewriter—and the finest 
make! We include all tools, cover, etc., all com- 
plete, all ready to write. Write us now. Deal direct; 
we are the largest factory of the kind; we offer the 
right machine at the right price; we sell the largest 
business houses. 


Typist's Manual 


FREE 


Get our catalog free; quotes 
lowest prices and most liberal ¥ 
terms in existence. We'llsend @ 
a manual free, too; it contains 
valuable instruction for learning 
rapid typing, useful pointersforall W 
who use a typewriter, examples of 
business forms, social correspondence, 
work for others, etc. Clip coupon now! 


- © For Free 
| Mail This NOW B33 
-WARD Me. Co. 
3702 Shipman Bldg., Chicago 
Please send FREE, full offer, catalog, typing 


manual, and outline your free course in Touch 
| Typewriting, without obligation! 





















Name 





Street or R.F.D 








State. 














6 Songs, words and music; 25 Pictures 
Pretty Girls; 40 Ways to Make Money; 
1 Joke Book; 1 Book on Love; 1 Magic 
Book; 1 Book on Letter Writing; 1 Dream 
Book and Fortune Teller; 1 Cook Book; 
1 Base Ball Book, 









Big Value for 10Cts. 


agic Age 
tth Pole Game; 100 
; 12 Games; 
230 Verses for Autograph Albums. All 
the above by mail for 10 cts. and 2 cts. 
postage. : 


ROYAL SALES CO., Desk 116, Norwalk, Conn. 


Getting Ahead? 


Read the advertisements on Pages 118 to 
154 this issue if you want to get ahead! 
















A 2c Stamp 


—will start you on the 
road to success. See 
Money Making Opportu- 
nities on pages 118 to 154. 


A SERVICE FOR YOU 
In Buying Radio and Tool Equipment 
For list of tested and approved products 
write to the Popular Science Institute 
of Standards. See Page 6. 








“It makes Carbon Copies.” 














at is even more effective. 








F. SPORS & CO., 
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JUST OUT! GREEN, RED. SELLS FOR $1.25. SAMPLE 67c 





Unbreakable, TRIO Self-Filling Fountain Pens. Ideal Xmas Gift. Comes in Holly Box. Guaranteed for 2 Years. 
Money refunded if you do not think it is the best pen you ever wrote with. 
in beautiful green, red, purple or black. Send for wholesale quantity price list and distributing plans. 


198 4th Street, 


Finished 


Lesueur Center, Minn. 










he clipped 


thecoupon 


Other fellows had left him in 
the social background. Girls 


avoided him. He was missing all the 
modern fun. Then one day he read 
an advertisement. It held a promise 
of popularity if he wouldlearnto playa 


True Tone Saxophone 


He thought himself musically dumb. 
Still, the ad said it was easy. He 
mailed the coupon, and later sent for 
a Saxophone for six days trial. Before 
the end of the week he was playing 
easy tunes. That was six weeks ago, 
and today he’s ‘‘popularity’’ itself. 
He is always welcome, everywhere. 


You can do it too! If you try 
If you can whistle a tune you can 
master an easy fingering Buescher Sax- 
ophone. 3 lessons given on request, 
with each new Saxophone, teach scales 
in an hour and within a week you 
can be playing popular tunes. 304A 

Six Days Trial - Easy Terms 
Try any Buescher Instrument in your own 
home for six days. See what you can do. 
Satisfaction guaranteed or no sale. If you like 
the instrument pay a little each month. Play 
as you pay. Clip the coupon below. Send for 
beautiful book, *‘The Story of the Saxophone” 
or literature describing the instrument of 
your choice. Send it today. Get s 
BUESCHER BAND INSTRUMENT CO. 
Everything in Band and Orchestra Instruments 














This beautiful book gives 
the complete history of the 
Saxophone, and tells why 
— is * easy to 
earn to play. in it you 
will-find the first lesson 
chart and many interest- 
ing pictures. You must 
2 have this fine book. ; 


Clip the Coupon NOW! 


} +9 BUESCHER BAND INSTRUMENT CO. 

I 1358 Kuescher Block, Elkhart, Indiana. 

{ ty Gentlemen: _I am interested in instrument J 

1 checked below: I 
Saxophone[}] Cornett] Trombone{] Trumpet(] i 


1 
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How to Fit Piston Rings 
by the Peening Method 


By Harry B. MaxweE.i 


ANY manufacturers of motors, 

after cutting piston rings so that 

they will be a trifle over size when closed, 

insert them in a cylinder long enough to 

hold several rings, then clamp them be- 

tween flanges on an arbor, slide off the 
cylinder, and turn the rings to size. 

The diagram below shows a ring inside 
the cylinder ready to be clamped on the 
arbor for turning to the finished size. 
This diagram is exaggerated, but it illus- 
trates the condition. 

At the points marked A the ring does 
not touch the inside of the cylinder. This 
is because of the stress in the metal, and 
the difficulty is not relieved by turning to 
size. For that reason the ring bears 
harder at the point next to the cut in the 
ring and at the surface of the ring oppo- 
site B. The places A wear faster than the 
rest of the ring and after a little use the 
ring shows dark spots at the points marked 
C and leaks at those places. © 

To make a ring tight and insure that it 
will wear evenly, put it over an arbor and 





Diagrams showing in exaggerated form where 
rings bear hardest and how to peen them 


peen the outside at each side of the point 
A, so as to bring the point of the ring in a 
trifle, as shown in the view at the right. Do 
this to both sides and then bring the ring 
back to a perfect round by peening on the 
inside at the spot marked B. This will 
throw the points out and, if carefully 
done, will give a round ring that will re- 
quire little fitting to insure a perfect seal. 

To test a ring when fitting, rub Prussian 
blue in a very thin film on the outside. 
Insert it in the cylinder it is to be used in 
and rub to show the bearing. 

Careful peening will make filing un- 
necessary. It is well to practice on some 
old rings first. Be sure not to hit too 
close to the edge of the ring. Use a light 
hammer and tap gently so that you can 
control the operation: better. 

This is the best way that rings for 
heavy-duty-air compressors and ammonia 
compressors can be’ fitted properly, so far 
as I know. You will be surprised what 
pep your motor will show when the rings 
are fitted in this manner. 


In this article Mr. Maxwell opens an 
interesting field for discussion.” Ray F. 
Kuns, the principal of the Cincinnati Au- 
tomotive Trades School and the author of a 
long series of auto repair articles appearing 
in the Home Workshop Department, made 
these comments after reading Mr. Maxwell’s 
suggestions: 

(Continued on page 122) 
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An exact replica of the trans- 
mitting microphone used in 
broadcasting stations. 


The efficient KODEL SOUND 
UNIT, with an ingenious new snail- — 
shell horn, mounted inside the 
microphone case, produces a ree 
markably clear, full-toned volume, 
with every note as rich and true as 
when it enters the transmitting 
microphone in the studio. Non-vi- 
brating tone chamber absolutely 
eliminates distortion. 


$15 Model incor- 

ype new i i 

r. unit; with large 

Kodel unit, $20. — 


Radio dealers everywhere have thema 





THE KODEL RADIO CORP. 
500E. Pearl St. Cincinnati, 0. 


Manufacturers of Kodel Radio 
Receivers and Accessories, and 
Homcharger Battery Chargers. © 


= 
Owners of Kodel Broadcasting 
Station WKRC. Send for program 


Hot off the press—latest Radio Catalog & 
Guide brimful of new ideas, over 1008 
hook-ups with information—all free. Shows 
savings as high as 50% on sets and supplies. 
Be sure to get this thrifty illustrated book 
before you buy. It means money in your 
pocket.: Standard guaranteed g 
Write letter or postal now. Also please ti 


dio friend. 
BARAWIK CO., 102-122 S. Canal St., Chicago, U.S.A. 































































book, “THE LAW TRAINE 


Pelee eee law {n your spare cme 
a a ey 
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Laying Off Accurate Angles 
without a Protractor 
RAFTSMEN, mechanical or civil en- 


gineers, and mechanics often find it 
necessary to construct an angle of a given 
number of degrees, or to measure an angle 
of unknown span, without the aid of a 
protractor or other instrument for mea- 
suring angles. In such an emergency they 
will find the simple geometrical method 
described here highly useful and surpris- 
ingly accurate. ; 

With a pair of drafting compasses de- 
scribe a circle with a radius of 57.3 milli- 
meters. Let us suppose that you have to 
construct an angle of seven degrees. Take 
asmall divider, set the two points exactly 
one millimeter apart and then mark off 
carefully on the periphery of the circle 
seven of these one-millimeter parts. Con- 
nect the first and also the last of the msrks 


1 ( 









Yynit=\" 7% RADIUS 














——<— 
To find a 7-degree angle, simply lay off 
seven l4-in. spaces on an arc of 7)%-in. radius 


by straight lines with the center of the 
circle; tne two lines will inclose an angle 
of exactly seven degrees. 

No matter how large or how small the 
desired angle is, the same method may be 
used. The reason'is quite simple. The arc 
of acomplete circle measures 360 degrees. 
The periphery of a circle with a radius of 
57.3 millimeters is 2 times 7 times 57.3, 
or 360.02 millimeters. Hence, every milli- 
meter of the periphery is equal to an arc 
of one degree, with a negligible error of 
02 millimeter for the entire circle. 
Instead of millimeters, inches or frac- 
tions of ‘inches (preferably 44 or \% in.) 
may be used. If 14 in. is chosen as the 
unit, the radius of the circle must have a 
length of 1414 in. plus *40 of 14 in. Each 
\ in. of the periphery then will represent 
1 degree. If 1% in. is the unit, the circle 
must be drawn with a radius of 71% in. 
plus 40 of 1% in. Each \% in. of the 
Periphery in this case will represent 
one degree.—ERNEST WELLECK. 





Mounting a Faceplate 
WEEN mounting a chuck or face- 


plate on the nose of a lathe spindle, 

the threaded hole should be inspected for 
chips or dirt. A thorough cleaning and a 
ew drops of oil on the spindle nose often 
will save a lot of time when the chuck or 
faceplate is to be removed. Never force 
€ faceplate on the spindle nose; if it 
ges on hard, there must be some ob- 
struction. Unscrew the plate or chuck and 
for the cause. It should go back 


tight against the shoulder of the spindle. 
tees 
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Stoic Meters: 


tli 


Your Loud Speaker May Talk i= 
But It Can’t Tell You What's Wrong 
In Your Set 


STERLING POCKET METERS 
ANSWER THESE QUESTIONS 


What plc Should a NEW Dry B Battery Show? 
an It Be USED With Satisfactory Results? 
Should It Be Discarded When No Longer Serviceable in 


When Should Storage B Batteries Be Recharged? 


phe the Sterling Meter find the kinks in your 
reception. These always ready, ever obliging 
testing instruments are doing their part for the 
upkeep of good radio. Get one and use it. 
Make sure it’s a Sterling for Sterling Meters 
are “right resistance’’ Meters—a safeguard 
against overdraining the battery under test 
and really accurate in their readings! 

If you care for good radio, give radio your 


At All Good Dealers 
A type for every requirement 
$1.00 to $4.00 


THE STERLING 
MANUFACTURING CO. 


Cleveland, Ohio 
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B-T Straight Line Frequency 


“MY CUSTOMERS WON’T 
TAKE ANYTHING ELSE” 





B-T Straight Line Wave Length 





‘‘T catalog a number of the most 


highly advertised condensers,” says 
a leading jobber, ‘‘but the only one 
I can sell is B-T. My dealers won’t 
take anything else.”’ 


The dealer likes to sell what satis- 


fies his customers, that’s why. 


And the B-T LIFETIME 
Condenser satisfies 
because it delivers 
Before you buy, examine the B-T 


and we believe you'll agree it’s what 
you need. 


Bremer-Tully Manufacturing Co. 


tS} This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


B-T products include 


Audio and Air Core Transformers, 
Tuners, Vernier Dials, Sockets, 
Choke Coils, Variable Resistances, 
Potentiometers, Condensers in all 
styles, Nameless and Counter- 
phase Kits, patented Toroid coils 
and 


Complete Counterphase Sets 


They are all described in “Better Tun- 


ing,’’ an 80-page book of Hook-ups and tun- 
ing information. Sent for 10c. 


Circulars Free 


532 S. CANAL ST. 
CHICAGO 




















The illustration pictures the take-off of the winnin 
flight andin the insert is the radio equipment carrie 


(Burgess ‘A’, ‘B’ and ‘C’ Batteries furnished the 


electrical energy to operate the set.) 


When the Goodyear III won the right 
to represent the United States at Bel- 
gium, Burgess Radio Batteries supplied 
the electrical energy for the operation 
of the balloon’s radio equipment. 

Almost every day from somewhere 
in the world news comes to us of new 
Burgess adventures. 

And that Burgess Batteries have con- 
tributed their bit in so many interesting 
events of sport, commerce and science re- 
flects the esteem in which they are held. 


“Ask Any Radio Engineer” 


Your own radio dealer down the street 
sells Burgess Batteries. He probably 
sells the famous Burgess Flashlights, too. 


BURGESS BATTERY COMPANY 
GENERAL SALES OFFICE: CHICAGO 


Canadian Factories and Offices: 
Niagara Falls and Winnipeg ® 
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Utility Shop Stand Has Simple 
Adjustment for Height 


_ EVERY shop there are times when 
an adjustable stand or table will save 
time and labor. Often when drilling an 
awkward piece of work, for instance, it is 
necessary to rest one end on a stand or 
have a helper hold it. 

A useful stand for this purpose may be 
made as illustrated, chiefly from pipes and 
fittings. The lower part is a pipe of large 





Using stand to 
support long 
work (at left); 
diagram illus- 
trates the catch 











diameter with floor 
flanges screwed to each 
end. The lower flange 
is fastened to a wide 
wooden base. 


A pipe that will slide inside the first 
pipe and of suitable length is fitted with a 
flange at one end. To this flange is fas- 
tened any desired type of top. A dog 
made as shown is slipped over the upper 
pipe before it is inserted in the lower part 
of the stand. 

When pressure is brought to bear on the 
top of the stand, the dog will grip the 
smaller pipe and hold it firmly in any 
position. A portion of the upper flange of 
the stationary part of the stand is cut 
away so that a turn of the upper part will 
cause the dog to release its grip and allow 
the top to be lowered.—Jonas J. ByBrra. 





Grinding Fixture for Gages 


HEET-STEEL gages and templets 
that are to be ground on the edges 
may be set up quickly with the aid of the 
simple fixture illustrated. The slot should 


A simple fixture for holding sheet-steel gages 
and templets while they are being ground 


be about 14 in. wide to take the common 
sizes of gage stock. Usually the templet 
would be clamped on an angle plate, but 
this device makes clamps and angle plates 
unnecessary. The work may be removed 
quickly for measuring and reset without 
having to take the trouble‘of truing it up 
with an indicator. 


AMERICAN RADIATOR COMPANY 


N.Y. 

ood Ave., Buffalo, » 
tear Airid 7 only) Guar 
5 years.) This will AA A pe 


enclose check or money order 
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SAVE $803 ON THIS HOME 


Just think! Through our amazing new plan you can 
get this $2409 bungalow for only $1606—a_ clear oe 


3 “ J rnis! 
saving to you of $803 or actually a third! We fu 
you With the finest materials cut to fit direct ron 
mill—saving you big money on your lumber, m "back. 
and labor. Satisfaction guaranteed or your money 


Buy Direct from Mill, Save Four Profits 

You positively save four big profits by buying direst 
from our mill. We give you everything compt i. 
lumber cut-to-fit, windows, doors, flooring, § . 
lath, glass, paints, varnish, putty, hardware. © ase 
molding, cupboards—all plainly marked and ae yn 
sembled apcereee ng drawings and directions we 

e pay the freight. 

Write now for our beautiful book of homes — 
shows you a large number of lovely homes, price 
$478 up. Send for it at once—no obligation 


INTERNATIONAL MILL & TIMBER co. 
B-1 South Wenona Ave., Bay City, Michiga0 


© This seal on a radio or tool advertisement signifies the approval of the sNSTITUTE OF STANDARDS, See page 6. 






































































Wooden Forming Dies Serve 
for Experimental Work 
RMING dies of hard wood often are 


useful on experimental work, or where 
only a few pieces are to be made. The il- 
justration gives the general idea of their 
construction. : 

In this case several aluminum gearcase 
covers were wanted, so top and bottom 






ALUMINUM 
GEARCASE 
COVER 


BOX GUIDE 


A simple way to make forming dies of wood 
for shaping a few pieces of light sheet metal 


dies were made of maple and the forming 
was done in an arbor press. The blocks of 
wood were sawed to the required shape 
and boards were nailed to the sides of the 
lower one to form guides. If the die is to 
be used several times, a steel plate can be 
put on top to receive the pressure of the 
arbor-press ram. 

Forming dies of this kind can be used 
successfully on sheet steel up to about 4% 
in.—H. L. W. 





How to Make Neat Pipe Bends 
without Special Tools 
yw made curves or bends in pipe 


or tubing always are desirable in 
repair or experimental work, but without 
special tools they are somewhat difficult 
to form. In our shop we often make use 
of the idea shown 
in the accom- 
panying photo- 
graph, which il- 
lustrates the 
steps in prepar- 
ing a 90-degree 
angle. 

Two V-notches 
are cut from one 
side of a piece of 
tubing or pipe of 
the desired size 
and just enough 
metal is left to 
hold the pieces in 
line until it has 
been bent. The 
width and number of the V-notches gov- 
ern the angle of the finished bend. 

By welding or brazing the joints, a 
satisfactory bend is produced and no 
tools aside from a hacksaw and welding 
torch are required.—Epwin KILBurN. 

















Three steps in mak- 
ing an angle bend 





Glass may be filed easily if the work is 
one under water, and the file will not 
me dull so rapidly. 
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POPULAR SCIENCE MONTHLY 


60 Days Ago 









Now my friends are amazed. They all 
ask me how I was able to grow new 


hair in such a short time 


We had tried almost 


OB MILLER and I had both been getting 
bald for years. 
every hair restorer on the market. But 


we might as well have used brass polish. 


One day Bob left town—a business trip. 
Weeks passed. I began to wonder if I’d ever 


see him again. 

One afternoon at the office I heard a fa- 
miliar voice—‘‘ Hello, Baldy,” it said. I 
glanced up, annoyed. There stood Bob. 

“For Pete’s sake!’ I exclaimed, 
“‘where have you been keeping your- 
self?”’ 

We shook hands. ‘Take off your 
hat,’’ I suggested sarcastically. ‘‘ Let 
me gaze on that ‘luxuriant hair’ of 
yours. [haven’t seen it for weeks.” 

“Luxuriant hair is right,” he re- 
torted. “I’ve got the finest 
growth of hair you ever saw!” 

I laughed,out loud! ‘ Know any 
more jokes,’’ I said. 

Bob stepped back and swept off 
his hat. I couldn’t believe my 
eyes. The top of his head, once 
almost bare, was covered with a 
brand new growth of real, honest 
to goodness hair! 


A New Way to Grow Hair 


That night I went to Bob’s house to try his new 
hair-growing treatment. He sat me in a chair and 
placed a strange apparatus on my head and turned 
on the electricity. The treatment lasted 15 minutes. 
At the end of the treatment I rubbed the top of my 
head. ‘‘ Well, Bob,’’ I chuckled, ‘‘I don’t feel any 
new hair.”’ 

‘“‘Of course you don’t,’’ Bob came back. ‘But just 
you wait a while.” 

On my way home I read a booklet which Bob had 
given me. It described a new method of growing 
hair—discovered by Alois Merke, founder of the 
Merke Institute, Fifth Avenue, New York. It was 
the only treatment I ever heard of that got right down 
to the roots of the hair and awakened them to new 
activity.. Bob was proof. I decided to send for the 
treatment immediately. 


I Get the Surprise of My Life 


Every night I spent 15 minutes taking the treat- 
ment. The first two or three days nothing happened. 
But I could feel my scalp beginning to tingle with new 
life—new vigor. Then one day when I looked in the 
mirror I got the thrill of a lifetime. All over my head 
a fine, downy fuzz was beginning to appear. At the 
end of a month you could hardly see a bald spot on 
my head. And after 60 days my worries about bald- 
ness were ended. I had gained an entirely new growth 
of healthy hair. 
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Here’s the Secret 


According to Alois Merke, in 
most cases of loss of hair the 
hair roots are not dead, but merely 
dormant — temporarily asleep. To 
make a sickly tree grow you would 
not rub “growing fluid’’ on the 
leaves. You must nourish the roois. 
And it’s exactly the.same with the 
hair. 
This new treatment, which Merke 
rfected after 17 years’ experience 
in treating baldness, is the first ard 
only practical method of getting right 
down to the hair roots and nourishing 


them. 

At the Merke Institute many have 
paid as high as $500 for the results se- 
cured through personal treatments. 
Yet now these very same results may 
be secured in any home in which there 
is electricity—at a cost of only a few 
cents a day. 

Merke frankly admits that his 
treatment will not grow hair in every 
case. There are some cases nothing 
can help. Butso many have regained 
hair this new way, that no matter 
how thin your hair may be, he invites 
you to try the treatment 30 days at 
his risk, and if it fails to grow hair 
then your money is instantly refund- 
ed. And you are the sole judge. 


Coupon Brings You Full Details 


This story is typical of the results that great num- 
bers of people are securing with the Merke Treatment. 
“The New Way to Make Hair Grow” is a 34-page 
book which explains the Merke Treatment in detail. 
It will be send you entirely free if you simply mail the 
coupon below. 

This little book tells all about the amazing new 
treatment, shows what it has done for countless 
others, and contains valuable information about the 
hair and scalp. Remember, this book is yours free— 
to keep. And if you decide to take the treatment 
you can do so without risking a penny. So mail 
coupon now. Address Allied Merke Institute, Inc., 
Dept. 172, 512 Fifth Avenue, New York. 
eon 8 8 8 8 oe 8 Eh Ue UO 
Allied Merke Institute, Inc. 

Dept. 172, 512 Fifth Avenue, New York City 

Please send me, without cost or obligation, in a 


plain wrapper, a copy of your book, ‘“‘The New Way 
to Make Hair Grow.” 


NR NN cn sore fan Sch ct es sn A sie Mach avin ocy ap traeateeta eee 
(State whether Mr., Mrs. or Miss) 
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YOU CAN BUILD THIS IDEAL 
WORK-BENCH— YOURSELF 








© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


Tue pleasure of working with tools at home 
is greatly increased if you have a strong substan- 
tial bench with a good vise. One that also has 
drawers and tool cabinets is a constant incentive 
to keep tools in order and give them the care and 
attention they deserve. 

A blueprint of the Home Workbench illus- 
trated, with full size details and bill of materials 
may be obtained by sending 25 cents to — 
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11” x 314’ Quick Change Gear Lathe 
Net Factory Price $284 


South Bend Lathe Works 


POPULAR. SCIENCE MONTHLY 


Any Size Lathe 


On Easy Terms 


You can order any South Bend Lathe on 
terms so easy you won’t feel the cost at all. 
In this way it will earn its own cost while pay- 
ing for it. 


Note These Low Net Factory Prices on 


SOUTH BEND LATHES 


Screw Cutting Standard Change Gear 


9"x3’ Lathe $211 15”x6’ Lathe $376 
11” x34’ Lathe 244 16” x8’ Lathe 438 
13”x5’ Lathe 304 18” x10’ Lathe 656 


Prices of Quick Change Gear Lathes are slightly higher. 


FREE CATALOG 


shows 96 styles and sizes. 
Write for it today. 


818 E. Madison St. 
South Bend, Ind. 





Diesel Engines 


Marine and Stationary 
By ENSIGN DAVID L. JONES, U.S. Navy 


The most complete, thoroughly practical 
and up-to-date treatise on the Diesel Engine 
ever published. It explains their construc- 
tion troubles, remedies, operation and ad- 
justments, practical trials and tests and the 
elementary thermodynamics of all types of 
the Diesel Engine. The book is fully illus- 
trated with drawings of working parts and 
detail engravings. 400 pages. 

Price, $5.00 
Popular Science Monthly 


250 Fourth Avenue New York, N. Y. 









Big as your fist- 
Strong as an ox / 


“TITTLE, but all there!’ That's the 
Luther Vise—the neatest, huskiest 
little work pal you ever saw. No bigger 
than your fist in size, but strong as an 
ox when it comes to unyielding brawn. 
A genuine workshop tool with special 
features that make it as fine a general 
utility vise as is obtainable! 
Has extra-heavy solid brass feed-screw 
nut; over-size steel feed screw; heavy, 
panelled slide bar; and wider jaw open- 
ing than any other vise of the same 
size. Four sizes: 1144”, 2”, 214”, and 3” 
jaw spread. 
Write for free copy of Booklet, 


“Tighten Up.” 


- LUTHER GRINDER MFG. COMPANY 
Dept. A, 


Milwaukee, Wis. 


Also Manufacturers of Luther high 
quality Tool Grinders 






QUALITY-BUILT VISES 


What Could You Do 
with $50—-? 








BUY DIRECT FROM THE MAKER S 


25¢RING 





W BROS. CO. 
631 I ity Rochester, N. FA 








Leatherette Carrying Case Free with Big3 
Foot Wonder Telescope. 5 sections. 
Brass bound. Powerful lenses. See 
people and objects miles away as ait 
if they were close. See moon and 
stars as never before. 
and entertaining. ‘‘Cou 
tell color of aeroplane 
4 miles away.’’— 









Useful 
1 arrive 
at school 
2 miles away.’’ 
Mrs. Horn. ead 
numbers on freight cars 
away.’’—A. C, Palmer. 













mile 
Thousands pleased 


scope with FREE Case and Strap, deposit_with 
Postman only $1.85 plus few pennies postage. Satis- 
faction guaranteed or deposit returned 

FERRY & 












; ‘ f Big 3 
Send No Money 92 47'val of Bis 3 


5 Order Now. 
CO., Dept. 1782, 3224 N. Halsted St., Chicago 








LEPAGE'S-will 
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WHEN you wish to mend or repair 
any article of useful value, do not 
risk using a cheap or inferior glue. 
You would not sew a silk dress with 
cotton. Why mend a broken article 
with an inferior glue? The cost of 
LePage’s is nothing compared to 
the saving of making permanent re- 
pairs. Use LePage’s Glue, the stand- 
ard for 40 years. Insist on LePage’s. 


[E AGE’S 


GLUE 





© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 








Telltale Indicator Designed 
for Truing Deep Holes 


3 
ie IS easy to see if the front end of . Hy 
hole in a bushing that is being set upin ) 








a lathe or grinder is true, but more diffi. 
cult to tell whether the back end js per. | | 
fectly true, especially if the hole is deep ; 
The indicator shown in use truing up the| | 
bushing A is designed especially for this | | 
class of work. 

The principal part is a piece of 54 in, 
brass tubing. A good length is 18 jp, 
although it may be any other length to 
suit the shop’s needs. It is milled a little 
below center on one end and a piece of 
34-in. cold rolled steel split lengthwise js 





V4 HOLE 
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How the indicator is used in truing up 
along bushing, and details of the parts 


riveted in to form a scale. The steel 
should be polished with fine emery cloth. 

At the other end of the tube two small 
pieces cut from 34-in. cold rolled steel are 
riveted inside with small countersunk 
rivets to form guides for the pivot bearing 
of the pointer, as shown at B. 

The pointer is made from %-in. sheet 
steel fitted with a pivot bearing made as 
at E. This consists of the pin H, two 
bushings G, pressed on either side of the 








pointer, and two pivot screws F’. 

A clamping arrangement for holding 
the indicator to a boring bar, or to 4 
grinder spindle, is shown at C and D. The 
graduations on the scale may be made to 
read in thousandths by laying them off 
as accurately as possible while the ball 
end is moved .001 in. at a time by means 
of a micrometer.—H. L. WHEELER. 





Hints on Tempering 


pa water will temper tools brittle. 
Soda water will temper them tough. 
To prevent steel from temper checking, 
use oil—fish or vegetable oil preferred. 
To use mild steel for tools, bake in bone 
meal from one to three hours. Then bot 
in cyanide of potassium and quench. For 
case-hardening parts, simply boil in ¢y- 
anide and quench. To temper metal that 
is thin or difficult to heat evenly, heat ™ 
melted lead and quench.—M. E. 5. 
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Boy’s Letter 





self. 


sons.”’ 


“TI am a boy twelve years old, in the 7th Grade. We had a 
lot of home work and I used to ask Dad about Geography, 
History and other subjects. Dad said, the subjects change so 
often, that he couldn’t remember, so he helped me to look up 
the different subjects in our Nelson’s Loose-Leaf Encyclo- 
paedia. Now, I have the habit of looking things up for my- 


“Teacher noticed my answers were always correct and asked 
me who helped me. I told her Nelson’s Encyclopaedia and 
she gave me an extra credit for looking up my own subjects. 


“I also get a lot of information from Nelson’s about Sports, 
Radio, Automobiles, and other things not in my home les- 


Fred Leissing, Milwaukee, Wisconsin. 

















The BEST Encyclopaedia in the English Language 


BECAUSE:—it is 10 Years Later Than Any Other— 
—it is ALWAYS NEW 








Nelson’s Loose-Leaf 
Encyclopaedia is the Standard 
Encyclopaedia of the World 


BECAUSE — 


Nelson’s patented Loose-Leaf Binding De- 
vice keeps it always new—it cannot grow 
old. Each six months, subscribers receive 
250 or more new, rewritten pages to insert 
in the volumes in place of the pages that, 
because of the march of the world’s progress 
and activities have. become out of date. 
With this new Loose-Leaf Method you can 
always be sure of your facts. Never was 
there so much need for a complete and up to 
date fund of world knowledge as today. 





Nelson’s Reader’s Guide— 
A College Education 








It is not necessary to go to a university to 
get an education. A splendid education can 
be had on every subject taught in colleges 
and is within your grasp if you know how to 
obtain it. The Nelson’s Reader’s Guide con- 
sists of 33 full study courses based on the 
Encyclopaedia. It provides a course of 


reading for every one, whatever his inter- 
ests, from Aeronautics to Zoology. It is 
written in a human and absorbing style, 
compelling the reader’s interest and making 
him eager to supplement his reading in the 
Encyclopaedia. 


The Reader’s Guide demonstrates the prac- 
tical value of the Encyclopaedia to every 
member of the family—to the child or stu- 
dent in school—to the parent who would 
follow his child’s interests and keep pace 
with his educational progress—to the man 
or woman in business or professionai life— 
to every one who desires to be well informed 
in the subjects that go to make up a liberal 
education. 


Fifteen minutes a day spent in reading the 
Loose-Leaf Encyclopaedia—with the aid of 
Nelson’s Reader’s Guide—will supply you 
with an education a college graduate could 
be proud of. Nelson’s Encyclopaedia is a 
college education in twelve volumes— 
twelve volumes containing over, 7,000 illus- 
trations and overflowing with facts, knowl- 
edge and authoritative information on up- 
wards of one million (1,000,000) topics. 


Why Pay for Old, Obsolete 


Bound Volumes ? 








By the time an encyclopaedia composed of 
permanently bound volumes is delivered to 
you, it is anywhere from five to fifteen 
years out of date! And trying to bring it 
up to date by issuing supplementary vol- 
umes now and then is simply a makeshift, 
and a confusing one. The reader, struggling 
through several volumes and supplements, 
finds an uncorrelated mass of material and 
conflicting statements from which he must 
disentangle, as best he may, the information 
he requires. This old cumbersome method 
has given so much dissatisfaction that fre- 
quently two volumes are bound into one, 
but this only adds to the complexity. Why 
pay for a large percentage of out of date 
misinformation? The New Way—Nelson’s 
Loose-Leaf Encyclopaedia—with no dead 
wood, brought up to date every six months 
—saves you money, time, patience. It is 
the only really new and up to date En- 
cyclopaedia obtainable at any price. 


Published in 12 Royal Octavo Volumes and Index Volume 








Nelson’s Free Research Bureau 


Mail the FREE Examination Coupon TODAY 





P.S.-2 





FOR SCIENTIFIC REPORTS AND SPECIAL INFOR- 
MATION AND CORRESPONDENCE. Every pur- 
chaser of Nelson’s is entitled to free membership in this 
Bureau. If at any time you are in doubt on any subject, 
old or new, write to this Bureau with the positive assur- 
ance that you will promptly receive the latest obtainable 


and most dependable information. 


my part. 





THOMAS NELSON & SONS 
381 Fourth Avenue, New York City 
Send me your portfolio of sample pages, beautifully illustrated, contain- 
ing color maps, plates and photographs, and full information how, by easy 
monthly payments, I can own Nelson’s Perpetual Loose-Leaf Encyclo- 


paedia and receive FREE membership in Nelson’s Research Service 
Bureau for Special information. This must incur no obligation whatever on 








THOMAS NELSON & SONS 


TORONTO 


EDINBURGH = 


_ LONDON _ PARIS 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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You Don’t Need 
Advanced Education 
or Experience to 
Learn at COYNE 
Don’t worry if you lack 
advanced education, 


knowledge of higher 
mathematics, or ex- 








> as Taught in COY 

Puts You In the 
Big-Pay Class 
Quickly! 


HUNDREDS OF 
COYNE-TRAINED 
MEN EARN 
$60 to $200 

A WEEK! 





NE Shops 





Students 
Constructing Outdoor 





Earn While 
You Learn 
at COYNE 


My Employ- 
ment Dept.helps 
you get a job to 
earn part or all 
of your expenses 
while training 
and assists you 
to a good job 
upon graduation. 








Substation atCOYNE 





perience. My course 

is a og LEARN- 

BY-DOING Course. . - 

Every COYNE student Big Special Offer 

receives INDIVID- If You Act NOW! 

UAL and PERSONAL ll include with my 

instruction, on COM- course,without extra 

PLETEelectrical appa- ee oe Extra 
; . a Er ie i 

ratus, under EXPERT Electricity and Auto, 

INSTRUCTORS, in Truck_ and Tractor 

the COYNE Shops at Electricity. 





Chicago. 








Send for Big FREE Book! 


I want to send you a copy of my big, attractive Elec- 
rical Book . it is 12x15 in size and contains 151 photos 
of electrical scenes. Tells about dynamos, radios, 
autos, airplanes, farm lighting and power etc. 
Absolutely FREE, Remember. 


SEND COUPON NOW 
H. C. LEWIS, President 


COYNE ELECTRICAL SCHOOL & 
1300-10 W. Harrison St. & 
Dept. 1362, Chicago, IMinois i 
Dear H. C.—You can just bet I want ¥ 
one of those big, handsome FREE 12x15 
books, with 151 actual photographs print- & 
edintwocolors. Send it quick, before the 
supply is exhausted. Be sure to tell me g 
all about Special Courses without extra R 
cost. 
ET ee eer & 
& 
"MOTT PERE E ELT TTT sewn we r] 


Coyne 
Students 






Students pro- 
ducing ‘‘arti- 
ficial light- 
ning” on 
Telsa coil in 
great shops of 


operating 
large switch- 


) Readers of POPULAR SCIENCE MONTHLY will find scores of oppor- 
tunities in this section (pages 118 to 154) for making more money, 












‘Student Winding Stator at COYNE 
COMPLETE ELECTRICAL 


TRAINING 


In 12 Happy Weeks at COYNE 
My newly enlarged . 

Electrical Course is the 
result of 27 years ofexpe- 
rience, solving the needs 
of young men and of the 
ElectricalField. COYNE 
has been teaching Elec- ‘“ © 
tricity in a PRACTI- \*# 


CAL way since 1899. , Jay, 
My course is thorough, a>. 
easy to master, and fits 


men for BIG Electrical : 

; : H. C. LEWIS 
jobs, the HIGH-SAL- president, Coyne 
ARIED thrilling jobs. Electrical School 


We Teach Electricity and 
Nothing Ejse 

COYNE teaches only ONE thing— 
ELECTRICITY. We are SPECIAL- 
ISTS. Our interests are not divided, 
nor is Electricity a sideline or 
merely an “additional” sub- 
ject with us. 






You Can Start Any Day of 
the Year at COYNE=— No 
Classes or Seasons. Get the 
Coupon Mailed Right Away 
so that You May Read Full 
Particulars of My Course. 
My Big FREE Book will 
Amaze You! 








It stands to reason: There is no substitute for 
Lersonal, practical training in great shops. 








Tune in on COYNE Radio Station WGES 


COYNE 


ELECTRICAL SCHOOL 


H. C. LEWIS, President 
1300-10 W. Harrison St. 


There is no Substitute for Personal Training, in 


Established 1899 
Dept. 1362 Chicago 


Great Shops, on COMPLETE Apparatus 












Prize Winning Letters 


in the December Contest 


The first prize of $50 in the December 
Contest is awarded to a contractor and 
builder for his letter telling how the 
Chicago Technical College opened ‘the | 
door of opportunity for him. —M, 

Bartholomew of Chino, Calif., says: | 


Contest Eprror: On page 149 of 
the December Porunar Scrence™ 
MonTuLy, is the ad of Chicago 
Technical College. This appeals to 
me as the best ad in “Money Mak. 
ing Opportunities.” 

A few years ago I was a struggling 
journeyman carpenter, averaging less 
than $1500 per year. Having a de- 
sire to better myself, I enrolled for 
their Correspondence Course in Con- 
tracting and Building and in a short 
time, from the knowledge gained from 
home study, was in the contracting 
business for myself. 

In a small town of about two 
thousand inhabitants, in one year I 
did a building business of nearly 

- $25,000, making nearly $4,500 net 
profits. The Chicago Technical Col- 
lege offers any one who wants to 
follow construction work, who will 
apply themselves to home study, a 
Money Making Opportunity worth 
trying for—W. L. BartHo.omew, 
Chino, Calif. 


From truck-driver to operator in a 
power station in eight months is the 
story E. C. Latimer, of Seattle, Wash., 
tells in the following letter, which wins 
the second prize of $25. 


Dear Sir: Eight months ago I was 
a truck-driver working outside in all 
kinds of weather, barely making 
enough to buy the necessities of life 
for myself and family. Now I ama 
power station operator, doing con- 
genial, fascinating work with lots of 
chances to learn and a salary allowing 
us a few luxuries. Naturally the ad- 
vertisement which interests me most 
is the one that enabled me to do this 
—that of the Chicago Engineering 
Works. 

I regard this as only a start. The 
most interesting part is the outlook 
for the future. Statistics show that 
the electric load in the Pacific Coast 
States is increasing twenty per cent 
a year, which means that in five 
years this industry will demand twice 
the number of men it now employs. 
To me this means unlimited oppor- 
tunities, and due to this most interest- 
ing advertisement I will be prepared 
to grasp my share of them. 

—E. C. Latimer, Seattle, Wash. 


(Continued on page 120) 
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J. E. Greenslade 


President of the National Sales- 
men’s Training Association. 


OVER $10,000 A 
YEAR 
and the presidency of 


his company is the 
record y 
Champ! 












$1,000 IN 30 DAYS 
made by Hartle, a 
R. R. Mail Clerk 
for ten years. 







Cc. V.. Of 
Tilinols. 


of 
i 


Who Read 


is what A. H. Ward 
made after taking 
this sales training. 


$5,000 to $10,000 A 
Year Possible for Men 









$554.37 IN 7 DAYS 
made by F. Wynn 
—over $400 second 
week. 





$13,500 FIRST 
YEAR 







This Ad 


Let Me Make You 


Master Salesman! 





DON’T care what you are now or what 

you think. The Association of which I 

am president will take you in short, 
easy steps and make a Master Salesman 
of you, put you in the same class with the 
big pay men who have all the good things 
of life. 

Many have thought that Salesmen were 
“born.” And that idea has kept many men 
from succeeding. But this Association of 
Master Salesmen has proved that any man 
can be taught the rules and principles that 
make men Master Salesmen. And you 
know as well as I do that Salesmen top 
the list of money-makers. They are the 
producers and you can be one of them. 

Easy as A, B, C 

If you are as intelligent as the ordinary 
farmhand, postal clerk or stenographer, 
you can quickly master the simple A. B. 
C's of Selling. There are certain ways of 
approaching a prospect to get his undivided 
attention, certain ways to stimulate keen 
interest, certain ways to overcome objec- 
tion, batter down prejudices, outwit com- 
petition and make the prospect act. 


SENT FREE 


the book that has shown 
thousands the way to 
amazing salary 
increase 


You can learn these principles at home 
in a. short period of pleasant, inspiring 
study. And once you have mastered these 
secrets of Master Salesmanship, you can 
take advantage of the employment depart- 
ment of the Association without charge. 
They will help you select and secure a 
position as soon as you are qualified and 
ready. 


This is a real opportunity, for during 
the last year the Association received calls 
for 49,880 salesmen from many of the lead- 
ing sales organizations in America. And 
these men are the same as you see above— 
men who make from $5,000 to $10,000 a 


year in salary and commission. 


These are only four out of hundreds of 
similar records in the Association files. 
Our members make good because the 
Association has specialized for eighteen 
years in teaching the Art and Science of 
Salesmanship and teaches the most unus- 
ual principles ever laid down for quick 
success, 


eS, 














This New Easy Way | 


The book you see below has been the 
starting point for thousands of men who 
are now successful salesmen. This book, 
“Modern Salesmanship,” is now FREE 
and it will be sent to every man who fills 
out and returns the coupon below. 


Rush the Coupon 


If I were asking ten or twenty dollars 
for this book you might hesitate. But I 
am not. It is Free. And since it may 
mean the turning point in your life, when 
you leave forever behind you the drudgery 
and low pay of routine work for the fas- 
cinating, big pay job of the salesman, it 
certainly is worth your time and the two 
cents you will have to spend to get this 
amazing book and read for yourself the 
astonishing facts given between -its two 
covers. You have everything to gain and 
not one cent to lose, so mail the coupon 
today, sure. 





Dept. B-15 


Chicago, Ill. 
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J. E. Greenslade, President 
NATIONAL SALESMEN’S TRAINING ASS’N 
Department B-15, N.S. T.A. Bullding 
Chicago, Illinois. 


Send me FREE your book ‘Modern Salesman- 
ship”_and proof that I can become a Master Sal s 
man. 
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$9,000 in Four 


eae | $6,000,000,000 in 
in 4 months on nine B ildi g = ne 





buildings’’ writes 
Wm. J. Petrasek, ‘3 
Chicago, Ill. - 
Train at Home for Big Money in 


This Fertile Field 


Six Billion Dollars in one year! Think of it! 
Today Building is probably America’s greatest 
and most profitable industry. Here is a field 
whose future is insured by the normal growth in population and 
the industrial expansion of our country. There is a big building 
shortage now and many competent observers predict that our larg- 
est cities will be practically rebuilt in the next ten years due to 
ever higher standards of living. Six Billion Dollars spent each year 
in building means fortunes for thousands who have the vision to 
grasp the opportunity open now to get in on the ground floor. 


Get Into Big Pay This Easy Way 


Architectural or Building Draftsmen are needed everywhere. Get out of 
the low or moderate pay job. Step into a veal job. You can do it with 
training in Architectural Drafting. Salaries are big because of the tre- 
mendous demand and the shortage of trained Building Draftsmen. Work is 
steady and you have a splendid chance to go into business for yourself. This 
is the opportunity offered to you by this old established 
school of Architecture and Building Construction. Step 





In Chicago | out of the $40 a week class. Learn how to earn $50 to 
Earn While | $100 a week—and later $5,000 to $10,000 a year as 
You Learn | chief or superintendent. 


Train at Home~Earn as You Learn 


No need to quit your present job. Keep your present income and 
prepare for a bigger one. Our simple “Practice Plan Method” will 
qualify you quickly in your spare time. Into it has gone over 25 years 


FREE ves 





Short Day or Evening 
Courses offered in Build- 
ing Construction and 
Drafting in our Chicago 
School. Part time posi- 
tions defray living_ex- 
nses. 72-page “Blue 
k’’ tells all. Ask for 

it if interested in coming 
to Chicago to attend the 


of experience and the best knowl- 
edge of our large staff of architects 
and builders. It is simple, com- 
plete, resultful. Practical, success- 
ful builders guide you. Lessons in 
plain English. A common school- 
ing is all you need. Get the facts 





AND GLUE PC 


Just to show you how easy it is 














College. al to learn Architectural Drafting 
now—today. by rae may we — a 

. you a Trial Lesson an ue 

This $25.00 Drawing Outfit Prints Free. Test yourself and 










Sent without extra cost. Good for a lifetime. ~ 
Mail the coupon and learn how to secure this ¢ 
valuable outfit. 


see how you like the work. Send 
no money—just the coupon. 
Get this Free Lesson now with 
our Big Book of Opportunity 
also free. Make your first step 
today—it costs you nothing. 


MAIL COUPON 








\ 


Chicago Tech. College, Dept. 231, Chicago 
Tech. Bldg., 118 East 26th St., Chicago, Ill. 


Send me, without obligation, your Free Trial Les- 





CHICAGO ‘\ 





Ran meaty resiommapny hs nos laa 

TECHNICAL COLLEGE = £ nanihicees -eveevvvennnnsnnnttttttttneecnnnne 

Dept. 231, Chicago Technical Bidg. J ADDRESS .........sssssssccsssssesersssnssesessnnessecnsonnonensonsvosannnoees cesses 
418 E. 26th St. Chicago, Il. / CITY OR TOWN visssssssssscccssessssssesseseee STATE..cccscccesscsseee 5 















Prize Winning Letters 
in the December Contest 


(Continued from page 118) 


Recreation, plus a handsome profit, was| 
the experience of this PopuLar Screnep | 
MontTuy reader who saw his opportunity 
and took advantage of it. Mr. John fj 
Remick of Braintree, Mass., is awardej 
the third prize of $10 for this letter, 


Dear Epitor: The advertisement 
of Theo Audel & Co., in your Decem. 
ber issue of Poputar Scrence 
Mon Tuxy is of interest to me because 
their Carpenters’ and Builders’ Guides 
were a help in building entirely 
alone (with the exception of the 
rough plumbing) a four-room bunga- 
low just outside of Los Angeles, Calif, 
Although it required nearly a year 
to build the house, as I could work 
on it only evenings, Saturday after. 
noons, and a two weeks’ vacation, I 
was able to sell and make a good 
profit, enough to pay expenses of the 
trip to the West Coast and return. 
Prior to building this little home I 
had had no experience as a builder, 
having always been employed in 
electric light and power work. Dur- 
ing the period required in completing 
the house, I was working through the 
day, using a pen and my brain, while 
the evenings were spent using a ham- 
mer or saw and my muscles.—Joun 
H. Remick, East Braintree, Mass. 




















RS 











Complete List of 


Prize Winners 


In the December Contest 


FIRST PRIZE $50 


W. L. Bartholomew, Chino, Calif. 
(Chicago Technical College) 


SECOND PRIZE $25 


E. C. Latimer, Seattle, Wash. 
(Chicago Engineering Works) 


THIRD PRIZE $10 


J. H. Remick, East Braintree, Mass. 
(Theo Audel & Co.) 
PRIZE WINNERS who received 
$1.00 each for their letters— 
C. Torres, San Lorenzo, P. R. 
American School 
C..W. Claussen, Riverside, Calif. 
Ralston University Press 
Isaac L. Lerew, Portis, Kan. 
Coyne Electrical School 
William T. Tweedell, Meriden, Conn. 
Davey Tree Expert Co., Inc. 
Frank G. Davis, Harrisonburg, Va. 
International Textbook Co. 
L. E. Cannon, Dawson, Ga. 
Moler Sysiem of Colleges 
J. A. Lambert, Cape May Court House, N. J. 
La Salle Extension University 
S.’P. Verner, Brevard, N. C. 
Davey Tree Expert Cca., Inc. 
Perry F. Haines, Tidioute, Penn. 
Paul Von Boeckmann 
Francisco Miro, Maricao, P. R. 
The Weil Company 
Raymond A. Kennedy, Canandaigua, N. Y. 
Bureau of Inventive Science 
Sherman E. Miller, Corry, Pa. 
Meriden Press 
Levis O. Jones, Johnstown, Fla. ; 
National Salesmen’s Training Ass'n. 
E. Chenoweth, Lynn, Ind. F 
Landon School of Cartooning 





























Joseph Canginan, Cluny, Alberta, Can. 
McSweeney Shops : 
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$700 in 24 Days 


“T made $700 in 24 
days — Thanks to 
our training. 
red G. McNabb, 
7 W. 16th Street, 
Atlanta, Georgia. 


$70 to $80 
a Week 


“Your lessons are a 
real joy. I make $70 
to $80 a week now.” 
R. Jacquot, Colo- 
rado Springs, Colo. 


$500 a Month 


“Use my name as a 
reference. I average 
better than $500 
amonth.” A. 
Schreck, Phoenix, 
Arizona. 





“I owe my present 
position to you. My 
salary has increased 
50% already.’’ 
Arnold Schultz, 214 
Madison Ave., 
Dixon, Illinois. 






$75 to $150 a Week 


“I didn’t know a 
thing about Elec- 
tricity — now I’m 
foreman of ourshop 
and clean up $75 to 

150 a week.” E. 

okarz, Ft. Grand 
Hotel, Detroit. 


The Cooke 








Gets $125 
a Week 





$800 to $1000 
a Month 


“I thought you 
couldn’t teach me 
by, mail, but you 
did. I make $800 
to $1000 every 
month now.” John 
irinec, Astoria, L. 
«» New York, 













Increase 


“Thanks to you 
and your Course. I 
now make 8 times 
what I earned when 
I enrolled.’’ Carroll 
Moeschler, Chaska, 
Minn. 















Irvington, 
Jersey. 















“I earned $25 tc 
$30 a week when I 
started your 
Course. wt 


Springfield Ave., 
New 
















They Said It Couldn’t Be Done 
But These 14 Men Did It— 


with COOKE Training! 


Here are 14 out of thousands of men who earn $3500 to $10,000 a 
ad in electricity. Not long ago they earned $20 to $30 a week. 
riends told them they couldn’t learn electricity at home—if the 
did learn it they couldn’t get a good job. But the joy killers couldn't 
stop them. They did learn—they did step into big pay jobs. Now 
many of them earn as much in a day as their untrained friends 

earn in a week. 


$3,500 to $10,000 a Year! 
That’s what Thousands of Cooke Trained Men Earn 


nELECTRICITY 


What do you earn? Are you going to admit these fellows are smarter 
than you—even though they are not? Youcan do what these 14 and thousands of other 
men have done. Cooke Training is the quick, sure and easy way to big jobs in electricity. 
Lack of education or experience doesn’t bar anyone, Mail the coupon for my big free 
book which tells all about it. Find out why the Cooke Trained Man is the Big Pay man 
in Electricity—why great engineers and employers endorse this training. 


Why Cooke Students Are So Successful 


The better the teacher, the better the re- 
sults you get from training. That’s why my “boys” 
make good. That’s why the Cooke Trained Man 
is the Big Pay Man, the world over. As Chief 
Engineer of the famous Chicago Engineering 
Works I knowfrom actual experience exactly what 
training you need to become a Big Pay Man in 
Electricity. And I giveyouthattraining along with 
SIX BIG ELECTRICAL WORKING OUTFITS to 
help you learn more quickly. 


But that isn’t all. My 
CoursealsoincludesEmploy- 


trical Magazines, Use of my Electrical Laboratory, 
Special Earn while you Learn Instruction and many 
other wonderful features, at no extra cost. Send 
Coupon formy BigFreeBook telling all about Cooke 
Training and your opportunities in Electricity, 


I Guarantee Your Satisfaction 


So sure am I that you can learn Electricity 
—so sure am I that after working with me you, too 

can get into the “big pay” class in Electrical 
work—thatI guarantee under bond toreturnevery 
penny paid me in tuition if when you have finished 
my Course you are not satisfied it was the best in- 
i I vestment you have ever made. No guarantee 
ment Service, Engineering could be more fair than this. It proves I mean 
Consulting Service, Elec- business—that I want you to succeed. 


Send This Coupon NOW 


Decide for yourself whether Electricity is the field for you. Don’t take anybody 

else’s word for it. Rush me the coupon for “The Vital Facts about Electricity,” my 
great FREE Book of 100 pictures and facts about Big Pay. It places you under no 
obligation. No salesman will call—I don’t do business that way. Within 48 hours 
you will know what YOUR opportunities are and how you can make good in 
Electricity. Send the Coupon NOW! 


L. L. COOKE, Chief Engineer 
Chicago Engineering Works 
Dept. 32 2150 Lawrence Ave., Chicago 





































Trained Man 












Over $750 a Month 


“Thank ~ for my 


300% 





100% Pay Boost 
“T am strong for L. 


L. Cooke—just got 
a 100% boost in 


ay. Harry A. 
ones, 2934 Lincoln 


Ave., Chicago, Ill. 





i anne 


$750 in Spare Time 


“Since enrolling with 


ou I made over 
3750 in Spare Time 
work— 10 times 
what your course 
cost me.’* John 
Burke, 4300 E. 
Lombard St., Balti- 
more. Md. 


rt 


ees : 


“Tell "em to write 
me if they want to 
know about your 
course. You boosted 
my pay 3 times.” 
Carl Everett, R.F. 
D. No. 6, Danville, 
Illinois. 


y 


success. I am mak- 
ing over $750 a 
month now.” W. E. 
Pence, Albany, 
Oregon. 


Here’s the (00109 a0) Oi 7-0. 09 7-0 8 OR 0) Oe 229) O10) 8) LS: 


Raise in Pay 











is the 





























book that & 
: {iatted these H —L. L. COOKE, Chief Engineer : 
Road to Success. § CHICAGO ENGINEERING WORKS i 
Your copy is ready. 1 Dept. 32,2150 Lawrence Ave., Chicago, Ill. 7] 
Mail the Coupon— 4g _ Send meyour book showing how I may become an Electrical Expert and 
TODAY! roof that you have trained men who are now earning $3500 to $10,000 a year. R 
§ This does not obligate mein any way and no agent will call on me. 
|] ql 
eens : i 
i & 
$12, “ $5000 a Year | 5 3 
in 8 Months Se Name a 
peer Since I started § @ 
“My farm lighting your Course 18 | & il 
plant business av- months ago I jump- Pa] a 
erages $1500 a ed from $5 a day a ii 
month. YourCourse to $5000 a year.” ®@ Address 7 
= the best. oo WwW. . a F. Klems, 14370 fg a 
axon, . : overdale,Detroit, 
Clark, Albert Lea, # Michigan. a a 
3 Minn. s... fi] 
B City. State. 
eC CCC LELLLLCLCLELLL LLL 


Big Pay Man 

















February, 1926 





CHOOSE YOUR JOB! 





HOME WORKERS’ SERVICES. 


—— ——— eee 
DRAFTSMAN—BEGINNER. TO MAKE TRAC- 
ings in spare time. Simple work. good pay. 





evenines during 
home. Call Elder 20 


Bank Bide 


WANTED—MALE HELYr. 
PPL see 


Professions and Tradex. 
thee Bg DRAFTSMAN—AT ONCE—WHO CAN DOJ DRAFTSMAN — MACHINE DETAILER AND 

Bring samples, Knight Iron Works, Ard. &}° good lettering: Younger man preferred.f- 
Polk. —_____________- | Experience not necessary. 
ARCHITECTURAL DRAFTSMEN—TO HELP | portunity in pleasant office. 
rush. Work may be taken | or Monday morning, Room 546 1st National 


WANTED—MALE HELP, 


Professions and Trades. 


vA 


~ tracer, $80 wk. Fisher Bldg. | 
DRAFTSMAN — FOR ORNAMENTAL AND! A} 
decorative iron work: must be go de- 
tailer: good job for right party. Call Mon-| GL 
day_on J. GOLDBERG. Atlantic Hotel. 


Exceptional op- 
Apply Saturday 





DRAFTSMEN 


Four students can get pract. exp. { 
time: will select 2 for perm. posit 





WANTED—MALE 

Professions and 1) 
ARCHITECTURAL 

ERS AND DRA 

fiigh class, on é 
bank buildi : ad 
will pay 3% 
salary tg 
lent chg 


et hours; 


DRAFTSMAN 

< © week to start. Mr. H $400 Month f 

mon, Cheny & Hicks, Garland y ellent opportunity f 
‘my. man to become sho 

“ive in short time ify E 

.-es his worth. : 

; office in new b 

Dobe 

A Will get prefeMaae 


INDRED PRODUCTS CO. We w ari 
MR. ORRINGTON ant four clean cut 


v4 
——e . 
DRAFTSMAN : 
DETROIT EDISON pes 
ECTRICAL MEN WITH POWER HOvUSE| S© 
‘D SUBSTATION LAYOUT EXPERIENCE. | oy 
OD OPPORTUNITY AND STEADY EM- 
FOYMENT. STATE AGE, EXPERIENCE| ab 
b SALARY DESIRED. : 
DETROIT EDISON COMPANY 
DETROIT. MICHIGAN 


4 
x SRAFTSMEN 
eGINNERS 
6U Month and Bonus 





< 
2 





young men who have just 





DRAFTSMAN—DETAILER 


cabinet work, bank 


litions: factory location India oe 
MR DFGAN.. Room 200.' 6 
t . 


eo 


DRAFTSMAN—TO DESIGN TOOLS, JIGS, 

fixtures, punches and dies; good pay. steady 

- | Position to right man. Call 
view. i 


for personal inter- 
iew. H ump Valve Co.. | 


TO Peat mse. *:all Tor be: 
Rill Pump Valve Co..." 2307 


finished a good drafting 
sArcherav,| course to fill vacancies cre-| 4“ 
GH CLASS | ated Dy aa ‘ s in our 

j Dobe 
=xcellent 





(Table, too) 


of Extra Charge 
Read the 
Offer! 





a Geo. Frentress, alast year’s 
Easy Money! student,“*hard” at workon 


the job now paying him $375 per month.A draf 


eve tionisn’t difficult after the Dobe course .## 


yi q SRL NE EEL, TREE ETE: LE NET 


No Balinangene & 


and ‘vat 


learn the right end. It’s draftsmen all 
concerns are after. Read the papers! 


DO YO realize what a big field 

draftingis? All building, 
engineering, or manufacturing starts on 
paper. Single jobs require 
thousands of drawings. The 
simplest things you use were 
drawn before they could be 
made; the tools you handle; 
even the pipe you smoke. 
Everything you see around you 
was first a drawing. 


Here is your chance to take 
up drafting. You take my 
course right at home. I pro- 
vide all the equipment that’s required. We 
don’t use books, but instruments. Draft- 
ing is all done with Zools. So it doesn’t call 
for “‘talent.”’? Scores of engineering firms 
and manufacturers recruit their draftsmen 
from my classes. I haven’t enough men 
now—and a busier season is coming. 


Mechanical or Electrical 
in Any Line, Drafting Comes First! 
Count the ads for draftsmen wanted com- 
pared with all other trades; notice the pay 
they mention; see the inducements they 
offer! Every workman must understand 
drawings. It’s as easy to learn to make 
them as to read them. And the man who 
can draft isthe man who makes important 
money —his weekly envelope is often big- 
ger than a whole month’s pay of the fellow 

who gets those drawings to follow! 


There’s big money in drafting. Make no 
mistake about that! My former students 
are getting all the way from $250 a month 
as juniors, to $833, a month as chiefs. 


Actual drafting-room scene; the lowest 
paid man in this room of over forty 
draftsmen receives $50 a week, and 
many of the men draw twice that wage. 


ting posi- |) 


Ss the same work 


mae 


Hf OO 


Ss 


Follow the line of work you like, but ae. 


ie This is 
; a professional 
set of instruments 

I’m offering; the same 
tools I use myself. 


Investigate the tremendous field of drafting 


before you decide on any line of work, or 


career. Drafting fits in with almost any kind 
of work you can think of—it’s 
the most interesting part of 
any mechanical, electrical, or 
construction work—and draft- 
ing commands big pay. 
Note this: (7 55°" 
"of Dobe 

trained men could fill any po- 
sition in the newspaper ads 
reproduced above—are hold- 
ing similar positions—and bet- 
ter positions—today. You could answer 
three of those ads your second month with 
Dobe. Think it over! You needn’t decide 
now, but get your name in at once for this 
free offer! Clip coupon, and mail it! 

Remember, I give my course entirely by mail. You 
go through the entire practical, working course at 
home. It’s real drafting work—the self-same work 
you'll soon be doing for somebody else—for money. 

For quick action, tools all included! But this isa 
limited offer, for those who use this coupon: 


CHIEF DRAFTSMAN DOBE 
Div. 13-62 


1951 Lawrence Ave., Chicago, Ill. 

I want your book Successful 
Draftsmanship while there is still 
time to consider your special offer 
of all tools, table, and supplies free 
of any extra charge of any kind. 


— 


Name 





Street 




















How to Fit Piston Rings 
(Continued from page 112) 


Looking at the matter from the man. 
ufacturer’s standpoint, it is desirable 
to turn out rings that will lie in a circle 
and thus conform to the cylinder. Jt 
is possible to buy any number of makes 
of rings that will lie properly in a ey). 
inder with a true bore. On the other 
hand, it is possible to get rings that 
behave as indicated by Mr. Maxwell 
and then the thing to do is to peen them, 

There are many things that can hap. 
pen when an amateur or even the 
average repairman attempts to peen a 
ring. He can twist it, warp it, strain it, 
or even break it. For this reason many 
garages make a practice of lapping the 
ring to the cylinder into which it is to 
be fitted. 

I like a ring so made that it will lie 
in the cylinder without any hand peen- 
ing. If it doesn’t fit, it may be that the 
cylinder is out. In that case, it is best 
to hone the cylinder. I also like rings 
that are rough turned with a round- 
nose tool. This leaves edges on the 
ring, which wear rapidly in service and 
thus have a self-seating effect. 

Once upon a time I made up a set of 
rings for a car by turning them on the 
lathe, boring them inside, and finally 
using a cut-off tool to cut them to the 
proper face widths. I made up a num- 
ber of extra ones, because I knew that 
some might be broken when I tried to 
peen them to a fit. I needed the extra 
ones and also a lot of patience. When 
the job was finished, however, it had 
compression! After eight years it still 
had compression in each cylinder. 

The casting from which these rings 
were made was about 5% in. larger 
in diameter than the bore of the engine 
and there was a decided expansion 
pressure when they were installed. 


As this is a subject that can be approached 
from many different viewpoints, the Ed- 
itor of the Better Shop Methods Department 
will be glad to hear from readers who have 
made a specialty of fitting piston rings and 
wish to comment on the suggestions given by 


Mr. Maxwell and Mr. K uns. 





Lathe Bed for Balancing 


F ONE of the shop’s lathes has the bed 
leveled very carefully and the shears 
are kept free from dents, there always 18 
available a good place to balance crank- 
shafts, flywheel assemblies, grinding 
wheels, or other parts that must revolve | 
without vibration.—G. A. L. 
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4 Costly 
Electrical 
Outfits! 
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Electrical 


Home Training 
Now_Backed with FREE JOB SERVICE 


I am pushing thousands of men ahead to success in Electricity 

by a wonderful new method of home-training. Now we announce 

a new feature for students and graduates of the American School—a 

nation-wide Employment Service under the direction of Mr. A. H. Burg- 

: kart, Job Expert. Burgkart is placing men in fine Electrical positions as fast as 

they qualify. The Electrical business needs more Experts. Go into Electricity and 

you're sure to find’a good job when you’re ready for it. You can get ready with 
Dunlap Job-Method training: 


The third outfit is a $10 Motor— 
the same type as the big fellows 
ina power plan 





“4 


1.—because it’s complete 


We guarantee this training up-to-date and com- 
plete. Without extra charge I give you Electrical 
Engineering subjects, Electrical Drafting, Igni- 
tion, Radio, and many business subjects. 


2.—because prepared by 23 


Small Monthly Payments 


Our educational standards are high, tuition 
is within reach of the untrained man who needs 
this training, and small monthly payments 
accepted. So you need not face the world with- 
out training—let me show you how to get this 
million dollar No-Profit institution back of you 


in your fight for success and independence. 


noted Engineers 
This is no one-man, one-idea school. America’s Get My JOB AND RAISE 


greatest Electrical Engineers helped me prepare a 
this training, and their work vouches for its Offer—Quick! 
- & high standard and thoroughness. 


instructions prepared by men from: 
1. General Electric Co. 7. Western Electric Co. 
2. Commonwealth Edison 8. Underwriters Lah. 
3. Crocker-Wheeler Co. 9. Columbia University 
4. Cutler-Hammer Mfg. 10. Dartmouth College 


Now you can put your time and money into 

home-training with a positive knowledge that 

it willlead to a better job and increased pay. 

Get the facts about my amazing offer. “Find 

out about the opportunities and jobs waiting 
11. Maseachustte Inst for you in Electricity. Act quickly and make 

6. American Telephone & = 49" Lehigh University ‘ the next few months the turning point in your 

Telegraph Co. 13. University of Vermont __ life. Coupon brings complete information. 
6. Westinghouse Electric & 14. Armour Institute CHIEF ENGINEER DUNLAP, 
fg. Co. 15. University of Kansas Electrical Division 


AMERICAN SCHOOL, Dept. E-275 


Drexel Ave. & 58th St., Chicago 


Send JOBandRAISE Offer 








because I train you 
by the Job-Method 


These pictures show how my stu- 
dents learn Electricity by doing 
actual Electrical jobs with stand- 

ard materials and tools which I 

supply without extra cost. Four 
costly outfits given! Students 
make fast progress by this won- 
derful Job-Method. Many do 

similar jobs for pay in their 
spare time and earn more 
than enough to pay for 


this training. 2 «cer Dunlap, American School, 
mediately on 58th St., Chicago) 


Dept. E-275, 
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POPULAR SCIENCE MONTHLY 


February, 192 








_ Opport mand 








= : 


























ADDING MACHINES 


FREE trial, marvelous sew adding mac ine. Adds, 
subtracts, multiplies, divides automatically. Work 
equals $350.00 machine. Price only $15.00. Speedy, 
durable, handsome. Five-year guarantee. Used by 
largest corporations. Write today for catalog and free 
trial offer. Lightning Calculator Co., Dept. O, Grand 
Rapids, Michigan. 


ADVERTISING SERVICES 


ADVERTISE in 24 metropolitan dailies, 24 words, 
$15.00. Helpful Guide listing 1000 publications, 4c 
stamps. Wade Company, Baltimore Bldg., Chicago. 

24 WORD ad 355 rural weekies, $14.20. Ad-Meyer, 
4112P Hartford, St. Louis. 

COMBINATION Winner. 125 Magazines, 10c word, 
$8.80 inch. Thrice, Interstate Advertiser, Munsing, 

ch. 




















MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know, 
wouldn’t you? Address your inquiry to: Manager, Clas- 
sified Advertising, Popular Science Monthly, 250 Fourth 
Avenue, New York. 


ADVERTISING in all magazines and newspapers at 
publishers’ lowest rates. Rate book free. Taylor's 
Advertising Service, Dept. 5, Freeport, Ill. 
INCH display, 88 magazines $2.00, 
Smith's Service, Wenatchee, Wash. 


ADVERTISE in 24 big Sunday N ewspapers. 24 words 
$15.00. Specializing in Magazine and Newspaper adver- 
tising at publishers’ lowest rates. Lists and consultation 
free. National Service, Richmond Hill, New York. 


MODERATE PRICE AD-COPY. Sales Letters 
$1.56, 3 x 6 Circulars $1.00, 6 x 9 Circulars, $2.50, 2- 
inch display $1.00, classified 50c. Nelson, 402 Fairmont, 
Philadelphia, Pa. 

INCH Display, 100 monthlies $4. 
233PS, Champaign, Ill. 


AUTHORS AND MANUSCRIPTS 


PHOTOPLAY—Story Ideas wanted. $25-$500 eons 
Experience unnecessary; outline Free to anyone. Write 
Producers League, 312, St. Louis. 


WRITERS—Stories, poems, plays, etc., are wanted 
for publication. Literary Bureau, 117, Hannibal, Mo. 

SONG Poem Writers send for proposition. Ray 
Hibbler, D10, 4040 Dickens Av., Chicago. 

I WANT song poems. Casper Nathan, J-3544 No. 
Racine, Chicago. 

$$$ FOR IDEAS. Photoplay — considered in any 
form. Write today for free klet. Universal Scenario 
Corporation, 214 Security Bldg., Santa Monica & West- 
ern Ave., Hollywood, Calif. 


AUTOMOBILES AND ACCESSORIES 


DELIVERY bodies for Ford Model T Chassis with 
inclosed cab, suitable for Contractors, Grocerymen and 
Farmers. Three styles. Price $37.50. Write Daniel 
Zimmerman, Craigville, Indiana. 

SCIENTIFIC Gas Saver. All autos. 
duce. Critchlow, P-120, Wheaton, Ill. 


CARBON-X will keep your engine “peppy” by keeping 
it free from carbon. Handy package and “Why Is 
Carbon?” postpaid for dollar bill. Money back if you 
want it. Carbon-X, Box 1953, Chicago. 


AVIATION 


LEARN AVIATION! Mechanical. Homestudy, Fly- 
ing Courses. Earn your way through. Send 25c for 
catalogue, details. Varney Aircraft Co., Peoria, III. 

MR. ADVERTISER: Ask today for a copy of the 
**Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.”” You'd like to 
know, wouldn’t you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Avenue, New York. 








thrice $5.40. 











Cope Agency, 
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Rates 30 Cents a Word. A 10% discount is 
allowed on all contracts for six consecutive 
insertions. Advertisements intended for the 
April, 1926 issue should be received by \Feb. 5th 





BUSINESS OPPORTUNITIES 


BATTERY shop equipment and supplies at whole- 
sale. Adams-Barrs, Columbus, Ohio. 


A new mail order book tells exactly how to start, grow 
and win. Latest methods explained, new ideas and 
a. Free circular tells all about it. MacRea, 
ublisher, 805S Oregonian Bldg., Portland, Oregon. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to 
know, wouldn't you? Address your inquiry to: Manager, 
Classified Advertisi , Popular Science Monthly, 250 
Fourth Avenue, New York. 


BUSINESS Guide with free legal service sells every- 
where. Wells cleared $1,185 in 35 days. Write for free 
outfit. Nichols Co., Naperville, Ill., Dept. 1B. 

FREE Book. Start little mail order business. Pier, 
976 Cortland Street, N. Y. 


$50 A WEEK. Mail Order business. Booklet tells how. 
Sample and plan 25c. Outfit furnished you Free. Brad- 
ford Co., Dept. P, Shawnee, Okla. 


USED correspondence schoo! courses. All kinds. Sold 
on re-purchase basis. Big saving. Money back guarantee. 
a free. (Courses bought.) Lee Mountain, Pisgah, 

abama. 


MIRRORS re-silvered at home. Costs less than 5cents 
per square foot; you charge 75 cents. Immense profits, 
lating auto parts, reflectors,tableware,stoves. Refinish- 
fs metal ware, etc. Outfits furnished. Write for infor- 
mation. Sprinkle, Plater, 94. Marion, Indiana. 


LEARN the collection business. Good income; quick 
results. Interesting booklet, ‘Skillful Collecting,”’ free. 
a Collector’s Association, Science Building, New- 
ark, 0. 


BECOME a Foot Correctionist. 
not medical nor chiropody. All the trade you can attend 
to; many are making $3000 to $10,000 yearly, easy terms 
for training by mail, no further capital needed or goods to 
buy, no agency or soliciting. Address Stephenson Labora- 
tory, 10 Back Bay, Boston, Mass. 

WE start you in business, furnishing everything; men 
and women, $80.00 to $100.00 weekly operating our ‘““New 
System Specialty Candy Factories’’ anywhere. Oppor- 
tunity lifetime; booklet free. W. Hillyer Ragsdale, 
Drawer 19, East Orange, N. J. 


STOP plodding! Be successful. Operate a tire repair 
shop. Make big profits 1n any locality. We teach you and 
furnish complete equipments, $100 up. Book of Oppor- 
ere free. Haywood’s, 1306 South Oakley Avenue, 

Shicago. 
































A New Profession 
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DISTRICT MANAGERS AND REPRESE 
WANTED NTATIVES 





WORLD'S fastest selling auto accessory. County 
distributors wanted; write to-day. G. L. W., Spring 
Oiler Co., San Diego, California. 
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DOGS 


BEAUTIFUL registered bull pups cheap. 
801 Rockwood, Dallas. Texas. . 


EDUCATION AND INSTRUCTION 


CORRESPONDENCE Courses. All Schools. Lowest 
prices. Terms. Catalog Free. Mention Subject. Econ. 
omy Educator, 440-B Sansome, San Francisco. 

USED correspondence school courses save over half. 
Bargain catalogue 1000 courses free. Used courses 
bought. Students’ Exchange, Dept. A, 47 West 424 
Street, New York. 


“DOUBLE entry bookkeeping mastered in 60 hours 
with 8 keys; guaranteed; diploma.’’ International Book- 
keeping Institute, Desk 10, Springfield, Mo. 

BOOKKEEPING in a week, $2 complete. Dukes, 649 
West 153d Street, New York. 

FOR ‘Free Scholarship” (Mail Course) write Carnegie 
College, Rogers, Ohio. 

CORRESPONDENCE Courses bought and sold, 
Hanfling, 799-X, Broadway, New York. 

CORRESPONDENCE Courses sold complete: 1-3 
usual prices because slightly used; easy terms; money 
back guarantee. All schools and subjects. Write for 
special Free catalog. Courses es for cash. Economy 
Educator Service, 202-N. West 49th St., New York. 


SHORTHAND in four evenings. Arthol course seven 
dollars. Sent approval. Particulars, Hollefreund’s 
School, Stratford, Ontario, Canada. 


ELECTRICAL 


ELECTRICAL DICTIONARY CLOTH BINDING,20¢. 
Every Electrical man needs this handy vestpocket dic- 
tionary to carry with him on the job. It’s a wonder! 
Electrical Terms fully explained in simple words. Wiring 
and radio diagrams included. Nearly 200 pages of valu- 
able ‘‘dope.’’ Get this little book today—send 20c—two 
dimes—for your copy. We pay postage. Money refunded 
if you want it. Chicago Engineering Works, Dept. D-32, 
2154 Lawrence Ave., Chicag: o, Ill. 


FOR BOYS 


“AMATEUR ELECTRICIAN,” 64 pages, (illustrat 
“‘Toymaker Book,”’ ee “Ford Joke Book’’—al 
for 25c. Elsea, Publisher, Bowling Green, Ohio. 

BOYS, Look! Movie Machines for the family sell as low 
as $7.50. We carry Western and Comedy Films only. 
Write now for free catalogue on machines and films. 
— Supply Co., P. O. Box 2722, Dept. S, Boston, 

ass. 


















































ARE you old at forty? See our advertisement on page 
153 of this issue. The Electro Thermal Company, 4054 
Main Street, Steubenville, Ohio. 


I MADE $30 a week home. French bread-making, 15 
years’ experience. Free booklet tells. Ashbrook, E. 67, 
Marengo, Ohio. : 


RESPONSIBLE manufacturer wants competent men 
to manage office and salesmen. $300 to $1500 necessary; 
will allow expenses to Trenton if you qualify. Address 
Manager, 536 Forst Richey Bldg., Trenton, N. J. 

MANUFACTURE new, fast selling novelties, toys, 
preparations, mail order, agents’ goods. Free list reliable 

lans, patterns, processes, commercial information. 
Manufacturers’ Bureau. 3937C Tracy. Kansas City, Mo. 











FORD ACCESSORIES 


STOP that chucking. Ford runs smoothly at four 
miles. Starts instantly. ‘“‘Nonchuck.’’ Installed with 
wrench. $1.00. Neutroc Co., Brighton, N. Y. 


44 MILES on 1 Gallon—Scientific Gas Saver. All 
gutes. 1 free to introduce. Critchlow, R-120, Wheaton, 


SEND One Dollar: For Perfected Liberty Timer for 
your Ford. Install in two minutes, drive five days at our 
risk. If after trial you do not consider idling, accelerat- 
ing and general performance superior to any high priced 
special ignition system being sold, your money cheer- 
fully refunded. Wallace, Inc. Box 511, Bettendorf, Iowa. 














A DIFFERENT business worthy, remunerative. 
Learn privilege trading. Capital $100 up. Dept. R, 
Paul Kaye, 149 Broadway, N. Y. 

MONEY—Mail order and agency men. The _ best 
ever. Exact method we use, particulars 2c. W. P. 
Stump, Hemet, Calif. 

GET OUR FREE LITERATURE on spare time 
money making enterprises. 1. Demuth Co., Englewood, 
New Jersey. 











The American School of Aviation announces a new 
correspondence course in mechanics of aviation. A 
thorough training in practical aeronautics. American 
School of Aviation, Dept. 6741, 3601 Michigan Ave., 
Chicago, Illinois. 

BOYS get a three foot model aeroplane free. Write to 
Aero Shop, 3050 Hurlbut Ave., Detroit, Mich. 
AERO: Learn Flying by cheapest method. 
dollar for instructions. Aviator James, P. O 

A-1, Morris Heights Station, New York. 

AVIATION fans: Send one dollar for beautiful pair of 
Sterling Silver wings mounted on coat lapel pin with 
safety catch, also identification card issued by National 
Flyers’ Association. Thousands of aviators, aviation 
mechanics and boosters are wearing these pins. Wallace 
Aero Company, Bettendorf, Iowa. 

AIRPLANES, Motors, Supplies; new 80 H. P. 
LeRhone Rotary Motor $125. New 25 H. P. Lawrence 
$100; Leather helmets $3.75; Non-shatterable Goggles: 
Oval $2.50; wide-vision $4. Logan Aircraft, 716 W. Supe- 
rior, Cleveland.‘ 


BOATS AND LAUNCHES 








Send one 
. Box 16 














HUBBELL Marine Coolers convert Ford engines into. 


marine motors. Ford dope free to boat owners. C. C. 
Hubbell, East Ave., Norwalk, Conn. 


BLUE PRINTS 


TO the man who has a Home Workshop and likes to 
work with tools, Popular Science Monthly offers the 
opportunity to purchase blueprints giving details of the 
construction of useful articles for the home. The follow- 
ing are a few of the blueprints available: No. 1, Sewing 
Table, No. 5, Kitchen Cabinet, No. 13, Tea Wagon, No. 
15,,Workshop Bench, No. 17, Cedar and Mahogany Chest, 
No. 41, One Tube Radio Set, No. 42, Radio Receiver with 
three stages of amplification, No. 43, Four Tube Radio 
Receiver. Send 25c for each blueprint that you wish to 








a Science Monthly, 242 Fourth Avenue, New York, 








BUSINESS of your own. Clean rugs. 
I use. Plan and formula $1.00. G 
Fink, 1050 Curtis, Toledo, Ohio. 

$50 WEEKLY. Your Own Business Enormous 
Profits. Plan, “yo 50c. Suydam, P-10748, 112th 
Street, Richmond Hill, N. Y. 

MAKE $100 to $300 weekly locally and by mail in a 
fascinating high class business. Complete instructions 
sent for 25c. Address U. C. Service, Honesdale, Pa. 


START small home Mail Order Business. Booklet 
2c. Harvey Teeple, Decatur, Indiana. 


Same method 
for $10.00 daily. 











FOR INVENTORS 


CASHING IN—If you have a practical, useful inven- 
tion to sell, eee pee American Patents Corpo 
ration, Barrister Building, Washington, D. C. 

INVENTOR'S Universal Educator—contains 900 
mechanical movements; 50 perpetual motions. Tells 
how to obtain and sell patents. Suggests new ideas. 
Explains how to select your attorney and avoid patent 
sharks. Price (revised edition), $2.00 postpaid. Albert 
E. Dietrich, 681 Ouray Bldg., Washington, D. C. 

UNPATENTED Ideas Can be Sold. I tell you how 
and help you make the sale. Free particulars (Copy- 
righted). Write W. T. Greene, 805 Jenifer Building, 
Washington, D. C. 

INVENTIONS Commercialized. Patented or un- 
atented. Write Adam Fisher Mfg. Co., 183 Enright, St. 
uis, Mo. 

GET Cash for your patent or invention under our 

new plan. Write at once to Inventors’ Syndicate, 23, 
Palladium Bidg., St. Louis, Missouri. 




















SUCCEED With Your Own Products—Make them 
yourself. Formulas, Processes, Trade-Secrets. Modern 
master methods. Catalog free. C. Thaxley Co., Wash- 
ington, D.C. 

$50 WEEKLY. Mail Order Business. Explanatory 
booklet. Sample and plan 25c. FREE outfit furnished. 
Whitfield Co., Dept. S, 2001 West 13th, Oklahoma City, 
Okla. 








MAKE $15 a day with this amazing Free Reducing 
Belt. Full time or spare time. No competition. Sells 
on sight. Big repeats. No experience or capital needed. 
We furnish everything you need to succe Free belt 
given to sincere workers. Write now for big money- 
making proposition. The Vito Company, Dept..C52, New 
Haven, Conn. 





BUSINESS SERVICES 7” 


CHARTERS—Delaware; best, cheapest; granted day 
received: free forms. Colonial Charter Co., Wilmington, 
Del. (99) 

MAKE ’Em Pay—My system will make them ‘pay 
their bills Write for the acid test. Literature free. 
Burleigh L. Horr, Horr Omelia Block, Rhinelander, Wis. 


CHALK TALKS . 


rogram, $1.00. Circulars free. 
osh, Wisconsin. 
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PATENTS: My fee in instalments. Free personal 
advice. Frank T. Fuller, Washington, D. C. 

GET Your Own Patents. Instructions, legal blanks, $1. 
Cooper Cutting, Campbell, Calif. 

SELL your patented or unpatented invention. Write 
for my three plans. Free. Hartley, 44 Central St., 
Bangor, Maine. 

PATENTS wanted by manufacturers; send description. 
Box 126, Dowagiac, Michigan. 


FOR MEN AND WOMEN 


DETECTIVES—Work home or travel. Experience 
unnecessary. Write, George Wagner, former Govern: 
ment Detective, 1968P Broadway, N. Y : 

BEAUTIFUL handwritten cards, your name. | Send 
quarter for sample dozen to EXPERT PENMA- 
MEUB, 2365 Mar Vista, Pasadena, Calif. 

FOR SALE —— 

FOR Sale: Watchmaker’s Lathe at a bargain. R. 
Jaegermann, 5815 Easton Ave., St. Louis, Mo. 

25¢ BARGAIN—3 beautiful miniature cacti, = 
illustrated catalogue of Desert plants. C. E. Pattls 
320 Tobin Place, El Paso, Texas. 

MR. MANUFACTURER, layman or veteran—Sidt 
Dump Scraper Hoist, loads wagons, does ditching. ©.» 
Haw. . Applegate, Oreg. 
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SS TRAINING 
=" backed with nation-wide 


FREE JOB-SERVICE 


The AMErtcaAN ScHOoL now offers its students and 
graduates, without cost, the services of an efficient 
mployment Department which keeps in touch with 








the employers of Draftsmen all over the United 
tates. We have-placed hundreds of men in good Drafting 
Positions. We have made this training so complete, so 
Practical, so easy to master, that our students are bound 
n meke good. And, so, because the demand for real Drafts- 
ony continues to exceed the supply, and because this train- 
back ita prepares nen, for ang | a positions, we 

a Free Employment Service, free to employ- 
os, students, and graduates, ‘ 
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repare 
at home for a 
well-paid drafting job! 


Before you put your time and money into any kind of training, 
make sure there are plenty of jobs to be had when you're ready 
for them. That’s why men go into Drafting. 70,000 jobs adver- 
tised in 12 months. Big salaries. Fascinating, easy work, short 
hours, and unlimited opportunities for advancement to executive 
positions. Drafting isn’t one line of work—Draftsmen are needed 
in nearly all lines—in factories, Architecture, Electricity, and 


GIVEN! 
Structural work. 


Drafting Made EASY for You} #6" 


: learn Drafting 
Wehave developed a newone-step-4X-a-time method } Quickly and eas- 

















. , Adee ily. Th - 
which makes Drafting principles easy to under-| 424 qnci%ct@nd 


stand. Even men with only common schooling make 
rapid progress with this instruction. Right from 
the very beginning you do actual Drafting room 
jobs. And by a wonderful new system you learn 
without copying, you see why every step is done; 
so you become a real Draftsman, not a tracer. 





ard quality, full 
size instruments, 
board, table, tri- 
angles, T square, 
ink, protractor, 
etc., given with- 
out extra charge 
to every student. 











No Profit-Price 
Easy Terms 
This wonderful, 
more complete, 
simplified, up-to- 
date instruction 
in Drafting is of- 
fered at very low 
tuition and small 
monthly pay- 
ments within the 
reach of the un- 
trained man who 


The Ideal Profession 


No buiiding can be erected, no 
machine constructed, few prod- 
ucts can be made until the 
Draftsman draws the plans. 
Here’s white-collar work for 
he-men! When you see hun- 
dreds of men building some big 
sky-scraper, or bridge, or power 
plant—you may know that a 
Draftsman controls everything 
they do. The Draftsman is the 
key-man of all industry. 


5 Roads to Success! 


The big money in Drafting goes 
to men who specialize in Machine De- 
sign, or Electrical Drafting, or Arch- 
itectural Drafting, or Structural, or 
Automotive. It isn’t enough merely 
to know general Drafting practice. 
You must know how to calculate 
and design and plan original work. 
You need many Engineering sub- 
jects, to fill the kind of a Drafting 
position that pays $60 to $125 a 
week. The American School, for 29 
years the leading institution _teach- 
ing Engineering by home-study, now 
Includes this specialized training In 
the complete Drafting Course. 


Get My Job and Raise Offer f Look into this 


opportunity. 


Get my free book, Job and Raise offer quick! Let me show you 
how to turn part of your spare time into real training fora real job. 


O. C. MILLER, Director Extension Work 
American School, Dept. D-275 
@ Drexel Ave. & 58th St., Chicago 





needs it. Please send me Free Drafting Book, Job and Raise offer, 
and complete information about preparing for a fine Drafte 
O. C. MILLER 


ing job at home in spare time. 
Director Extension Work @ 


AMERICAN 
SCHOOL bs 95" 


Drexel Ave. and 58th St.,Chicago | City 
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FOR THE HOME 


MAIL ORDER BUSINESS 


PATENT ATTORNEYS 





HOT WATER ON TAP, $6. Make your own Auto- 
matic. Write John Kirkeby, San Luis Obispo, Calif. 


MEN! WOMEN! MAKE $1 AN HOUR AT HOME, 
WEAVING Colonial Rugs, genuine fluff rugs, fancy 
fabrics, from new and other materials. Home weavers 
always busy. You learn in 30 minutes. We guarantee it. 
Looms now as low as $9.90. Liberal Pay-As-You-Weave 
terms. Solve YOUR more-money problem by writ 
for FREE Loom Book today. UNION LOOM WORKS, 
482 Factory St., Boonville, N. Y. 


GRANDFATHER clock works $5.00. Build your own 
case, instructions free; make good profits selling your 
friends. Clock works with chimes for old or new Cases. 
Write for full particulars. Clock Co., Nicetown, Penn. 


TO the man who likes to work with tools, Popular 
Science Monthly offers the opportunity to purchase blue- 

rints giving details of the construction of useful articles 
ior the home. The following are a few of the blueprints 
available: No. 1, Sewing Table, No. 5. Kitchen Cabinet, 
No. 13, Tea Wagon, No. 15, Workshop Bench, No. 17, 
Cedar and Mahogany Chest, No. 41, One Tube Radio 
Set, No. 42, Radio Receiver with three stages of — 
fication, No. 43, Four Tube Radio Receiver. Send 25c 
for each blueprint that you wish to ty ad Science 
Monthly, 242 Fourth Avenue, New York, N. Y. 











$3000 extra a year, home evenings, I made it. Mail 
Order Business. Advertising Booklet for stamp explains. 
Sample and plan 25c. Alps Scott, Cohoes, N. Y. 


PATENTS. Booklet free. Highest ref 
results. Promptness assured. Wares “E. Coleneet 
Patent Lawyer, 644 G Street, Washington, D. 








$50 A WEEK. Mail Order business. Booklet tells 
how. Sample and plan 25c. Outfit furnished you Free. 
Bradford Co., Dept. P, Shawnee, Okla. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘How You Can Use 
Popular Science Monthly Profitably.”. You'd like to 
know, wouldn't you? Manager, Classified Advertising, 
Popular Science Monthly, 250 Fourth Ave., New York. 


MANUFACTURING 


DEVELOPING ideas and manufacturi our § 
cialty. Absolute satisfaction, 33 years’ experience; write 
us. The K. & B. Die & Specialty Co., 2018 Elm St., 
Cincinnati, Ohio, Dept. C. 

ADVICE from engineers will save you from making 
costly mistakes in buying radio and tool equipment. 
Write to Popular Science Institute, 246 Fourth Ave., 
— bong City, for list of tested and approved products. 

ee page 6. 

















HELP WANTED 


SILVERING Mirrors, French plate. Ea, learned; 
immense profits. Plans free. Wear Mirror Works, 31 
Excelsior Springs, Mo. 

MR. BRUSH Salesmen:—Old Established New York 
Brush Manufacturer requires the services of men in all 
territories to sell their extensive line of Sanitary Twisted 
in Wire Brushes. We pay larger commissions than any 
other Brush House in the country. Write immediately for 
our proposition. Wire Grip Sanitary Brush Corp., 15 
Mercer St., New York. 

ARE you old at forty? See our advertisement on page 
153 of this issue. The Electro Thermal Company, 4004 
Main Street, Steubenville, Ohio. 


RELIABLE MAN in every town and city to distribute 
free samples, advertising matter,etc. No selling. Expe- 
rience unnecessary. Outdoor work. Average pay $8.00 per 
day. Write ey for contract. Supervisor Leary, 
5153 North Clark St., Chicago, Ill. 

EARN $10 to $30 weekly mailing circulars at home. 
Outfit and instructions, 25¢c coin. Survinal, 4731-2 S. 
Arlington, Akron, O 


HELP WANTED INSTRUCTION 


DETECTIVES Earn Big Money. Excellent oppor- 
tunity. Travel. Fascinating work. Experience un- 
necessary. Write George Wagner, former Government 
Detective, 1968P, Broadway, N. Y 


QUALIFY for $150—$300 railroad jobs. Fireman, 
Brakeman, Baggageman, Sleeping Car or Train Porter, 
838 Railway Bureau, East St. Louis, Ill. 

GET a U.S. Government Job. Men 18-35. Railway 
Mail Clerks. Commence $1900 year. Steady. 25 coached 
free. Write immediately. Franklin Institute, Dept. 
M34, Rochester, N. Y. 


MEN wanting forest ranger, railway mail clerk and 
other government positions, write for free particulars of 
examinations. Mokane, Dept. B-30, Denver, Colo. 


HOW TO ENTERTAIN 


PLAYS, musical comedies and revues, minstrel music, 
blackface skits, vaudeville acts, monologs, dialogs, 
recitations, entertainments, musical readings, stage hand- 
books, make-up goods. Big catalog free. T.S. Denison 
& Co., 623 So. Wabash, Dept. 26, Chicago. 


INCORPORATIONS 


INCORPORATE Delaware. F. Lewis Mettler, 832 
Market St., Wilmington, Del. (Established 1909.) 
DELAWARE Incorporator, Charters: Fees Small; 
ee Chas. G. Guyer, 901 Orange St., Wilmington, 
elaware. 


















































INFORMATION 


$1,000 worth information circular, Free. Lakeside 
Bureau, 80 Lake, Webster, Mass. 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.” ‘You'd like to 
know, wouldn’t you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Avenue, New York. 


INSECTS WANTED 


WHY not spend 5 E- Summer and Fall gathering 
butterflies, insects? I buy hundreds of kinds for collec- 
tions. Some worth $1 to $7 each. Simple outdoor work 
with my instructions, pictures, price-list. Send 10 cents 
(not stamps) for my Illustrated Prospectus before send- 
ing butterflies. Mr. Sinclair, Dealer in Insects, Dept. 7, 
Box 1424, Victoria, B. C., Canada. 


LABORATORY AND CHEMICAL SERVICES 


YOUR chemical problem solved and working process 
furnished for $5.00. Write me. W. Stedman Richards, 
Consulting Chemist, Box 2402, Boston, Mass. 

MELT Metals and Alloys. Electric furnaces $75.00. 

8 jee-Heet Electric Furnaces, 411 N. Wells St., 
Chicago, Ill. 
_ FORMULAS: The Best Chemical Science Can de- 
vise—Guaranteed Reliable Processes in all lines. Stamp 
Brings Big Bunch of Valuable Literature, ss 
Lists. Don’t buy till you_ receive this. Chemica 
Analysis, Charges reasonable. Dr. Liscomb Miller, 
Chemist, Tampa, Florida. 


LANGUAGES 


WORLD-ROMIC System, Masterkey 5,000 languages. 
Primers $1.98. Chinese, French, Spanish—Languages, 8 
West 40th, New York. 


LETTER SPECIALISTS 


I WRITE letters, folders, booklets, complete followup 
for manufacturers, mail order dealers. Long experience. 
Write for details. L. Taylor, Box S44, Freeport, Ill. 









































WANTED light manufactur and experimental 
work. Prices guaranteed to be cheapest in America. 
Send models or drawings for quotations. Mele’s Mfg., 
Co. Station A, New Haven, Conn. 


MISCELLANEOUS 
FORMS to cast Lead Soldiers, indians, Marines, /Trap- 


a. Animals, 151 kinds. Send 10c for Illustrated Cata- 
ogue. Henry C. Schiercke, 1034 72nd St., Brooklyn, N.Y. 











WANTED—Representatives in every factory in the 
United States. Popular Science Monthly, 250 Fourth 
Ave., New York. 

MINERAL Treasure under foot! Find it! Cash it! 
Information 10c. Minerals identified $1.00. Mineral 
specimens. Buskin, Geologist, Joplin, Mo. 


MODELS AND MODEL SUPPLIES 


WE make working models for inventors and experi- 
mental work, and carry a complete stock of brass gears 
and model supplies. Send for catalogue. The Pierce 
Model Works, Tinley Park, Illinois . 

WE Build Models, design, develope and manufacture 
articles in large or small quantities. Hohmeier Mfg. Co., 
1385 E. 17th St., Cleveland, O. 


MOTORCYCLES, BICYCLES, SUPPLIES 


OVERSTOCKED Used Motorcycles, 1923 Indian 
Chief, $95.00, 1923 Harley Davidson, 00, 1923 
Henderson Deluxe, $120.00. Two hundred others, write 
for free-list. Myerow Brothers Co., 14 Berkeley St., 
Boston, Mass. 

DON’T buy a bicycle motor attachment until you get 
our catalogue and prices. Shaw Mfg. Co., Dept. 4, 
Galesburg, Kansas. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.’’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.”” You'd like to know, 
wouldn’t you? Manager, Classified Advertising, Popular 
Science Monthly, 250 Fourth Ave., New York. 


MOTORS, ENGINES AND MACHINERY 


GUARANTEED: % HP., 110-volt, 60 cycle, single 
phase, used motors with pulley, at $7.50 each. Also brand 
new 4% HP., 110-volt, Westinghouse make at $13.75 each. 
Brand new 1 KW Westinghouse, 32-volt, 1150 s light 
and power generators at $48.00 each. 25% cash, balance 
Cc. O. D. We have special prices on 32-volt motors. We 
repair and rewind electric motors and oe here etc. 
Bargains on electric fans. General Distributing Co., 
Security Storage Bldg., Duluth, Minn. 

MOTORS: Curtiss OXX-6 Class A (under Fifty 
Hours) for Plane. Sea-Sled, Motor boat, etc., $175.00. 
All Motor and Plane Spares at Best Prices. Send for 
Catalogue. Monumental Aircraft Co., 339 N. St. Paul 
Terrace, Baltimore, Md. 


MUSICAL 
SAXOPHONISTS — Clarinetists — Cornetists — 
Trombonists — get ‘Free Pointers.” Virtuoso Music 
School, Buffalo, N. Y. 
OFFICE DEVICES 
ADDRESSING machines, multigraph, duplicators, 
folders, check writers, sealers, dictating machines, at 
about half new cost. Pruitt, 117 N. Market St., Chicago. 
OPTICAL GOODS 


ARTIFICIAL eyes. Booklet free. Denver Optic, 
508 Barclay, Denver, Colorado. 





















































INVENTORS’ Guide free on request; give : 
information and advice for all who have original —— 
improvements. Frank Lederman, Registered Attornes 
and Engineer, Woolworth Bldg., 1714, New Yorke! 

UNPATENTED Ideas Can Be Sold. I tell 
— netR Sot make 4 £2. Free, particulars (Copp 

. Write W. T. Greene, oni D 
eer nee 1 Jenifer Building, 


MILLIONS spent aunually for ideas! Hun 
wanted! Patent yours and (profit! Write today tor fee 
book—tells how to protect yourself, how to invent, ideas 
wanted! how we help you sell, etc. American Indus- 
tries, Inc., 501 Kresge Bldg., Washington, D. C. 

PATENTS, Trade-Marks, all countries. Ten year 
ee a —_ <* Patent Ottce 

ation inv: . George Beeler, Pat , 
150 Nassau Street, New York. Sn 

ESTABLISHED 1864. Milo E. Stevens Com 

Fede eg pueents, bebinseg “tn se Copyrights, 0 om 
< Block, cago; Barriste z, W . 
mh oe ag ter Building, Washing- 

PATENTS: My fee in installments. Free 
advice. Frank T. Fuller, Washington, D. C. oa 


MONROE E. MILLER, Ouray Bldg., Washingt 
C., Patent Lawyer, Mechanical, Dlectr cal Expert. Be 
let and Priority Record blank gratis. 


PATENTS—Send for form ‘Evidence of Conception" 
to be signed and witnessed. Form, fee schedule, in’ prema 
Attorneys in United States and Conads: Sa crea atane 

ys in Uni ates and Canada, 232 y 
Washington, D. C. venice 

PATENTS Procured: Trade Marks Registered.—A 
comprehensive, experienced, prompt service for the pro- 
tection and development of your ideas. Preliminary 
advice gladly furnished without charge. Booklet of in- 
siege A cn “wy Ay yg won. free on request. 

. Owen, wen -, Washington, D.C, 
41-Z Park Row, New York. ee 

PROTECTIVE PATENTS at Fair Prices. Drawings, 

o_o ane, Zee. Sand mony ion with half fee. 
’ cient service. American Patents C 
Barrister Building, Washington, D a 

RICHARD E. Babcock, Patent Lawyer, Washingto 
Loan & Trust Bldg., Washington, D. C. Established 
1877. Booklet. 


INVENTORS—who derive largest profits know and 
heed certain simple but vital facts before applying for 
atents. Our book, Patent-Sense, gives those facts free. 
rite Lacey & Lacey, 648 F. St., Washington, D. C. 
Established 1869. 


PHOTOGRAPHY AND SUPPLIES 


HAVE youacamera? Write for free sample of our big 
Magazine, showing how to make better pictures and earn 
money. American Photography, 117 Camera House, 
Boston, 17, Massachusetts. 

ESTABLISH we at home, as a photographic 

expert; make $75 a week while learning; professional 
camera furnished free; write quick for full information. 
International Studios, Dept. 1743, 3601 Michigan Ave., 
Chicago. 
F MR. ADVERTISER: Ask today for a copy of the 
‘Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.” You'd like to 
know, wouldn’t you? Address your inquiry to’ Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York. 


PHOTOGRAPHS madeffrom Sketches or ideas. Photos 
for artists. Strucketts, 749 Dundas, London, Ont. 
UNEXCELLED Gloss -Prints.. Trial Offer. Your 


Kodak Film Developed and Printed only 10c._ F. R. B. 
cop eenenars, Dept. “G,” 1503 Lincoln Ave., Cincinnatt, 
0. 
























































PRINTING AND ENGRAVING 


$3.00 DELIVERED. 500 Watermarked Bond Letter- 
heads. 8x11, and 250 envelopes, money with order. 
Job Printing Specialty. National Printing Company, 
Dept. S, Goshen, Ind. 

1,000 Letterheads, Envelopes, Cards, $3.00 postpaid; 
500, $2.25. Samples Free. Artservis Press, 66 Houghton, 
Worcester, Mass. 

HIGH Grade Printing—5,000 20-lb. Hammermill Bond 
Letter Heads, $13.75; 10,000, $24.00. 634 white wove 
envelopes, one thousand, $2.25. The Courier Company, 
Zanesville, Ohio. 

MONEY making business forms sent free. Cornish, 
Schenectady, N. Y. 


200 Business Envelopes $1.00. Commercial size, 
for business use. Name, business and address. Prompt 
service. List of 10 Big Dollar Specials Free. P. 8. 
Kendall, Elmira, N. Y. 




















PATENT ATTORNEYS 


PATENTS—Time counts in applying for patents. 
Don’t risk delay in protecting your ideas. Send sketch or 
model for instructions or write for FREE book, ‘‘How to 
Obtain a Patent” and ‘“‘Record of Invention” form. No 
charge for information on how to proceed. Communica- 
tions strictly confidential, Prompt, careful, efficient 
service. Clarence A. O’Brien, Registered Patent Attorney, 
184-K Security Bank Building (directly across street from 
Patent Office), Washington, D. C. (See page 141) 


PATENTS—Before disclosing an invention the in- 
ventor should write for our blank form ‘‘Record of Inven- 
tion.’’ This should be signed, witnessed and returned to 
us together with model or sketch and description of the 
Invention for Free Inspection and Instructions. Our 
Three Books mailed free to inventors. Our illustrated 
Guide Book, ‘‘How to Obtain a Patent,’’ contains full 
instructions regarding patents. Copies of unsolicited 
letters from manufacturers and others who are constant- 
ly writing us regarding the purchase or leasing of merito- 
rious patents sent upon request. See advertisement on 
page vo Victor J. Evans & Co., 937 Ninth, Washing- 
ton, D. C. 











LISTS 


NAMES, addressing, cuts. Ben Meyer, 35 West 31st 
8St., New York. 





“INVENTOR’S Adviser,” the valuable Patent book 
with 139 mechanical movements and illustrations, sent 
free upon request—M. S. Labiner, Patent Attorney, 3 
Park Row, New York. 





MAGIC TRICKS 
BE a magician, give shows, earn money. Catalogue 
20 cents. Oaks Magical Co., Dept. 5&0, Oshkosh, Wis. 


BOOKS, Magic, Mysteries, Magic Tricks, Novelties. 
Catalogue Free. Singer 515, Hancock, Wisconsin. 


























PATENT Book Free. Charles W. Lovett, Patent 
Attorney, Lynn, Mass. 

PATENTS, trade marks, copyrights. Prompt, per- 
sonal reliable service. Over 30 years’ active practice. 
Write for terms. Book free. Address E. G. Siggers, 


Box 1, N. U. Building, Washington, D. C. 








BETTER Printing for Less Money. Write us about 
your printing needs, and you will save money. Ernest 
Fantus Company, 525 South Dearborn Street, Chicago. 

500 LETTERHEADS and Envelopes, $5.00. Other 
printing cheap. Williams, $3, Aurora, Ind. 

“NEARGRAVURE” Process—1000 Business Cards, 
$1.50. Postpaid. Sollidays’, Knox, Indiana. 


PRINT your own cards, stationery, circulars, paper, 
etc. Complete outfits $8.85; Job Presses $12; 35} 
Rotary $150. Print for others, big profit. All easy 
rules sent. Write for catalogue presses, type, paper, 
etc., Press Company, A-3, Meriden, Conn. 

EVERYTHING Printed. Samples for stamps. 
Franklinpress, B-34, Milford, New Hampshire. 


RADIO 


JOIN Radio University, Free. This  depuart- 
ment in RADIO WORLD, first illustrated weekly, 
solves your radio troubles. ‘See current issue and join 
free. Many hookups; other great features. 15c Copy, 
Newsdealers. Specia!: 50c for trial subscription & 
aoe, or $1 nine issues. Radio World. 145 W. 45t 

Se A 


























RAZORS AND BLADES be 


1,000 SHAVES from one razor blade. Secret 25¢. 
Barber, Box 1278. San Francisco. 


REAL ESTATE—ORCHARDS 
PECAN—Orange—Fig Groves. “‘On the Gulf” guar- 


anteed care. Monthly payments. a geek returns. 
Suburban Orchards, Dept. 8, Biloxi, 8. 
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Dont Pay Me a Cent 


If | Cant Give You 





a Magnetic Personality 
-5 Days FREE Proof! 


O matter how lacking you are in 
N qualities of leadership, no mat- 
ter how colorless, timid, unsuccessful 
and discouraged you may be, I 
GUARANTEE to so magnetize your 
personality that your whole life will 
be completely transformed! 

I can give you poise that banishes 
self-consciousness, 
charm that makes 
you irresistibly popu- 
lar, personal power 
that will indelibly in- 
fluence the minds of 
others and amaze 
your friends. 

I'll make you a fas- 
cinating force in social 
life, a powerful, dy- 
namic, commanding 
figure in your profes- 
sion. You'll become 





What Is Sex 
Magnetism ? 


What is that magnetic, power- 


personal force, released and magni- 
fied a hundred fold in an amazingly 
clear-as-crystal, scientific way! More 
necessary than good looks. More 
valuable than money. For without 
it a salesman is handcuffed! With- 
out it a business man is powerless to 
command! ‘No actor, no teacher, no 
orator, no statesman 
can long hold his au- 
dience spellbound 
without this supreme- 
ly influential mag- 
netic force! 

Personal Magnet- 
ism! How easy to re- 
lease it! How wonder- 
ful its results! No long 
study or inconveni- 
ence. Not the slight- 
est self-denial. Just a 
simple, clear, age-old 
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gold embossed. Its scope is as broad as life 
itself. ‘Fires of Magnetism,” “Sex In- 
fluences,” ‘“‘ The Magnetic Voice,”’ “‘ Physical 
Magnetism,” ‘‘The Magnetic Eye,” ‘‘The 
Road to Power” and ‘‘The Winning Per- 
sonality” are only a few of the subjects 
covered in this amazing book. A magnifi- 
cent book that tells you just how to culti- 
vate the magnetic influence of your nature. 

You can sway and 
control others. You 








cancommand success. What Others 
You can influence 
peopletodothethings Say! 

you want them to do. 

Throughthis amazing “Has been worth 


ten thousand dollars 
a year.”’ 

‘IT am indebted to 
Shaftesbury for. all 
that I am in this 
world.” 

‘‘All I have I owe 
to my daily habit of 
studying Shaftes- 
bury.” 

“T am glad that I 
dared to buy the 
books.”’ 

“The Personal 


book you gain the key 
to a magnetic person- 
ality in 5 days—or 
you don’t pay one 
penny. That is my 
free offer to you! 


Send Coupon 
Today 


more popular, more 
prosperous, more 
gloriously — successful 
than you ever 
dreamed possible! 

Let me send you 


ful influence that draws one man 
to one woman—forever, - 1r- 


resistibly? What is that 
strange, never-failing spark 
that awakens love? What 


is it, in man or woman, that 
seems to draw and fascinate 
—the hypnotic power that 


principle that taps the 
vast thought and 
power resources with- 
in you, releases the 
full sweep of your 
magnetic potentiali- 


You must see this 
wonderful volume— 
examine it—let it in- 
fluence indelibly your 
own personality. You 
send no money with 
the coupon—you pay 


Magnetism books 
have raised me from 
poverty to my pres- 
ent position.” 

“There is nothing 
better.”’ 

“TI would not part 
with them for any 
sum of money.” 








the proof—absolutely 
free! If within 5 days 
you do not experience 





no one can resist? 
You have it. 
it. But do you use it? 


ties and makes you al- 
most a new person 
from what you were 


Everyone has 








a decided change in 

your personality, if you do*not find 
yourself making new friends with ease, 
if you do not discover yourself 
already on the way to social popu- 
larity, business success and personal 
leadership—just say so. Tell me my 
principle of personal magnetism can’t 
do every single thing that I said it 
would do. And you won’t owe me 
one penny! 


Whatis Personal Magnetism 


What is this marvelous force that 
Taises the sick to glowing, wibrant 
health, the timid to a new confident 
personality, the unsuccessful to posi- 
tions of wealth and astonishing 
power? 

You have it—everyone has it— 
but not one person in a thousand knows 
how to use it! It is not a fad nor a 
theory. It is simply you, yourself— 
your manner—your own marvelous 





before! 
Personal Magnetism is not hypno- 


tism. Hypnotism deadens. Mag- 
netism awakens, inspires, uplifts. 


Personal Magnetism is not electric- 
ity. It is like electricity in one way 
—while you cannot see it, you can 
observe its startling effects. For the 
moment you release your Personal 
Magnetism you feel a new surge of 
power within you. You lose all fear. 
You gain complete self-confidence. 
You become almost over night the 
confident, dominant, successful per- 
sonality you were intended to be— 
so fascinating that people are drawn 
to you as irresistibly as steel is drawn 
to a magnet! 


The Facts Are Free 


The fundamental principles of Personal 
Magnetism have been put into an extra 
large volume under the title of ‘* The Culti- 
vation of Personal Magnetism.” Itisbound 
in beautiful dark burgundy, with the title 


*‘One of the great- 
est books I have ever 
seen—the greatest in 
existence.” 

**Made me a suc- 
cess—financially, so- 
cially and morally.” 

“T would not give 
up what Shaftesbury 
has taught me for 
$100,000.”" 


no C.O.D. You get 
the book first. If you 
aren’t stirred and de- 
lighted in the 5 days’ 
period, return it and 
it costs you nothing. 
Otherwise keep it as 
your own and remit 
$3 in full payment. 
You are the sole 
judge. You do not pay unless you are ab- 
solutely delighted. And then only $3. 

You simply can’t delay. Clip and mail 
the coupon. NOW. 











Ralston University Press 
MERIDEN, CONN. 
Dept. 14B 


RALSTON UNIVERSITY PRESS, 
Dept. 14B, Meriden, Conn. 


All right—I'll be the judge. You may send m 
volume ‘Cultivation of Personal Magnetism’ for 
5 days FREE EXAMINATION in my home. Within 
the 5 days I will either remit the special low price of 
only $3.00 or return the book without cost or 
obligation. 
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SALESMEN AND AGENTS WANTED 














February, 1926 





SALESMEN AND AGENTS WANTED 


SALESMEN AND AGENTS WANTED 





AGENTS—Make a dollar an hour. Sell Mendets, a 
patent patch for instantly mending leaks in all utensils. 
Sample package free. Collette Mfg. Co., Dept. 467, 
Amsterdam, N. Y. 


EARN $10 daily silvering mirrors, plating and re- 
finishing metal ware, headlights, chandeliers, bedsteads. 
Outfits furnished. F. Decie Laboratories, 1133 Broad- 
way, New York. 

AGENTS—Write for free samples. Sell Madison 
‘“‘Better-Made” Shirts for large Manufacturer direct to 
wearer. No capital or experience required. Many earn 
$100 weekly and bonus. Madison Co., 566 Broadway, 
New York. 

WE start you without a dollar. Soaps, extracts, per- 
fumes, toilet goods. Experience unnecessary. Carnation 
Co., Dept. 21, St. Louis. 

AGENTS—Clever invention! Inks 
pen a fountain pen. Fast office seller, big profit, demand 
increasing everywhere. Exclusive territory offered. 
—— a H. Marui Company, Tribune Building, 

ew York. 


INSTANT Weld—Repairs large punctures without 
cement or heat. Lenn’s profit one day $56. Write quick. 
Free sample. Territory going fast. Tourist’s Pride Mfg. 
Co., Desk R, Minneapolis, Minnesota. 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.’”’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.”” You'd like to 
know wouldn't you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Avenue, New York. 


GET our free sample case toilet articles, perfumes and 
specialties. Wonderfully profitable. La Derma Co., 
Dept. F., St. Louis, Missouri. 


AGENTS: Sell $23.50 suits, overcoats, all wool, one 
price. Wonderful values, liberal commissions in ad- 
vance, money back > 9 x 13 swatch outfit 
free. Write M. W. Harvey, Mgr., Box 00, Chicago. 


WASH Clothes the new way. Use the Torrent Auto- 
matic Washer. You will be delighted. Special offer to 
one in each locality. Storm Royalty Co., 3614 Enright 
Ave., St. Louis, Mo. 

300% PROFIT Selling Mitchell’s Magic Marvel 
Washing Compound. Men and women clearing hundreds 
weekly. Wonderful seller. Big repeater. Nature’s 
mightiest cleanser. Free sample. L. Mitchell, Drawer 
1308, E. 61st Street, Chicago. 

AGENTS. $60—$200 a week. Genuine gold letters 
for store windows easily applied. Free samples. Liberal 
offer to general agents. Metallic Letter Co., 434-A. N. 
Clark, Chicago. 

GET our plan for monogramming automobiles, trucks, 
hand luggage and all similar articles by transfer method, 
experience unnecessary; exceptional profits. Motorists’ 
Accessories Company, Mansfield, Ohio. 

POLMET POLISHING CLOTH cleans all metals. 
Sells fast at 25c. Sample free. F. C. Gale, 15 Edinboro 
St., Boston. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.”” It contains 
some really important facts which will! prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know, 
wouldn't you? Address your inquiry to: Manager, Clas- 
sified Advertising, Popular Science Monthly, 250 Fourth 
Avenue, New York. 

SELF-THREADING Needles find sales in every home. 
Fine side line; easiJy carried; big profits; sample free. Lea 
Brothers, 147 East 23rd St., New York. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.”” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.’" You'd like to 
know wouldn’t you? Manager, Classified Advertising, 
Popular Science Monthly, 250 Fourth Ave., New York. 
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NO dull times selling food. People must eat. Federal 
distributors make big money; 000 yearly and ~ a 
No capital or experience needed; guaranteed sales: unsold 
goods may be returned. We furnish you with license. 

our. $20.00 starting order sent on trust. FREE 
SAMPLES to customers. Repeat orders sure; Exclusive 
territory. Ask now! Federal Pure Food Co., L-2311 
Archer, Chicago. 


AN UNUSUAL opportunity—Earn $75.00 weekly and 
bonus taking orders for Nustile guaranteed Hosiery. 
Sample outfit furnished. Full or spare time. Write now. 
The Nustile Company, Dept. 4-12, Philadelphia, Pa. 


AUTOMOTIVEspecialty salesmen. Year round steady 
profits. Adams-Barrs, Columbus, Ohio. 


AGENTS WANTED TO ADVERTISE OUR 
goods and distribute samples given to consumers; 90c 
an hour; write for full particulars. American Products 
Co., 5787 American Bldg., Cincinnati, Ohio. 


LIGHTNING storage battery compound. Charges 
discharged batteries instantly. Eliminates old method 
ine ig Gallon free to agents. Lightning Co., St. 

‘aul, Minn. 


$50 DAILY Selling Salesboards—Make up to $33 on 
single sale selling largest, lowest priced line; no samples 
to carry, write for 3-color catalogue and full particulars. 
Lincoln Sales Co., Dept. K. 9 S. Clinton, Chicago. 


AGENTS sell Alward’s “ed Dream Incense for 
quick sales and big profits. end for wholesale price 
list with free sample. Teichert Incense Co., 2402 
Bronson Ave., Los Angeles, Calif. 


MIRRORS re-silvered at home. Costs less. 5cents per 
square foot; you charge 75 cents. Immense profits, 
plating auto parts, reflectors, tableware, stoves. 
finishing metalware, etc. Outfits furnished. Write for 
information. Sprinkle. Plater 96. Marion, Indiana. 


FREE: A beautiful 5 tube tuned radio frequency 
receiver, to the first man in each community who answers 
this ad within 10 days. Write now for particulars. A 
nationally advertised loud speaker will be sent free every 
Monday morning for the first letter opened. E. Parker, 
Putnam St., Peabody, Mass. 


EARN $18 daily selling new automobile product. 
Experience unnecessary. Free folder explains; get it 
today. Boone Specialty Co., Dept.-Auto, Boone, Iowa. 


REPLATE brassy worn-off automobile parts. Re- 
flectors. Bathroom fixtures, worn spoons, forks, etc., 
with pure silver. Look like new. Use U-Kan-Plate 
Polish. Postively no mercury. $1.00 half pint. Post- 

aid. Satisfaction guaranteed. Agents wanted. 

-Kan-Plate Co., Dept. B. Philadelphia. 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.”” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.” ‘You'd like to 
know, wouldn’t you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Avenue, New York. 


SUCCEED With Your Own Products—Make them 
yourself. Formulas, Processes, Trade-Secrets. Modern 
ged spare. Catalog free. C. Thaxly Co., Washing- 
on, 8 


OVER 1102 profit, self-lighting gas and cigar lighters: 
Everybody interested; repeat business. Sell individuals, 
dealers, subagents. Particulars free. S. M. Bernhardt, 
148 Chambers St., New York. 

SELL “Everyday Greeting Cards.”” Boxed. 35% 
commission. Soliciting folder, 10c. Wolfprint, Lawndale, 
Philadelphia. 


BUILD splendid business making chipped glass 
number and name plates. Particulars free. Simplex 
Co., Dept. 83, 1133 Broadway, New York. 
$20 DAILY selling VER-I-EZY Men’s shoes direct. 
Sell relatives, friends, neighbors first. Low priced. 
Give real comfort, long service. You take orders, keep 
big commission. We ship and collect. Full or are time. 
Write NOW. Easy-wear Shoe Company, Dept. 233, 
Indianapolis, Ind. 





















































TAKE orders for coffee, sugar, flour, meats, canned 
goods, staple groceries, also paints, radio sets, tires, auto 
and tractor oils. No capital or bond required. We deliver 
and collect. Permanent business. Big pay. Write at 
once. Hitchcock-Hill Co., Dept. 81, Chicago. 


BANKRUPT and Rummage Sales. Make $50.00 
Gaily. We start you, furnishing everything. Distributors 
Dept. 34, 609 Division, Chicago. 


AGENTS--—Steady income. Large manufacturer of 
handkerchic¢fs and dress goods, etc., wishes representative 
in each locality. Factory toconsumer. Big profits, honest 
goods. Credit given. Send for particulars. Freeport Mfg. 
Co., 24 Main St., Brooklyn, N. Y. 








44 MILES on 1 Gallon—Scientifie Gas Saver. All 
gates. 1 free to introduce. Critchlow, M-120, Wheaton, 


WONDERFUL INVENTION! — Eliminates phono- 
—_ needles. Preserves records. Abolishes Scratching 
4,000,000 prospects. $20 daily. Supply in pocket. Sam. 
7 on approval if requested: Everplay, Desk, G-2 

eClurg Bldg., Chicago. : 


NEWEST INVENTION! 
store. Automaticall: 





Sells every office, home 
coils telephone and iron cords’ 
Abolishes snarls and kinks. Great time and temper 
saver. $25 —- Samples for test if desired. Never. 
knot, Dept. 2-9, McClurg Bldg., Chicago. 
AGENTS: $11.80 daily pay (send for sworn 

introducing New Insured Hosiery. 57 styles, 40 dolore 
guarante seven months. No capital or experience 
required. You ~~ take orders. e deliver and ¢ol- 
oo ae can deliver, suit yourself). Credit given, 





PA U DAILY, monthly bonus besides. rly 
spring line now ready. We furnish samples. Spare time 
will do. Macochee Textile Company, Card 1522, Cip- 


cinnati, Ohio. 


WORLD'S Largest Neckwear Manufacturer wants 
Agents. Remarkable yt deage A Immediate commig- 
sions 324%. Advance Styles, complete line. Greatest 
values. Beacon, 1524 Beaconwear Bldg., Boston, Mags, 


GET INTO BUSINESS FOR YOURSELF 

Make storekeeper’s profits without storekeeper’s 
troubles. We'll show you how. In fact, we'll put you into 
business, furnish everything you need, train you, ¢ar 
stock for you without your investing a penny. We’ 
work with you until we’ve made you a success. We have 
done it for others. We'll do it for you—provided you are 
honest, ambitious and willing to work hard. If you are, 
write us. You'll hear from us-at once with PACTS’ 
Address Dept. 143, GOODWEAR Chicago, Ine., 844 
West Adams St., Chicago. 


; MR. ADVERTISER: Ask today for a copy of the 
‘Quick-Action Advertising Rate Folder.’’ It containg 
some really important facts which will prove interesting: 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.”” You'd like to know, 
wouldn’t you? Manager, Classified Advertising, Popular 
Science Monthly, 250 Fourth Avenue, New York. 


FREE sample—‘‘Rain Shield Wiper,’’ retails $1.00— 
cost 25c. Just invented. No cloth—no paste—no at- 
tachment. Sold clear and rainy days—(1) rub kee 
windshield clear 24 hours. Automobilists buy quickly. 
Riley made $198.00 three days. Experience unnecessary. 
Wonderful sideline. NuLife Corporation, Hartford, Conn. 


AGENTS make $100 week. placing advertising Cigar 
Lighters with glass front. very dealer wants one, 
Write for free plan. Drake Mfg. Co., Dept. P, Mil- 
waukee, Wis. 


$20 PROFIT daily selling needlebooks; costs 3-5 each; 
sells 25c. value 50c. Three samples 25c. Catalogue 
a Needlebook Specialty Co., 661 Broadway, New 
ork. 


SELL fine made-to-order all wool suits at $31.50, 
Regular $55 values. Over 100 6 x 9 cloth samples, all 
one price. Furnished. Hustlers earn $100 Weekly. 
Write W. Z. Gibson, Inc., 161 W. Harrison St., Dept. 
P-626, Chicago, Ill. 

DISTRICT salesman for union made, hand tailor 
all wool suits and overcoats at $23.50. Prefer marri 
man with sales experience. $35 weekly to start. Apply 
N. A. Harvey, Mgr., Box 00, Chicago. 

SELL BY MAIL! Big Profits! Books, Formulas, 
Novelties, Bargains. Particulars Free! Elfco, 523 South 
Dearborn Street, Chicago. 

MAKE $100 weekly in spare time. Sell what the 
public wants—long distance radio receiving sets. Two 
sales weekly pays $100 profit. No big investment, no 
canvassing. Sharpe of Colorado made $55 in one 
month. Representatives wanted at once. This plan is 
sweeping the country—write today before your county is 
gone. Ozarka, Inc., 126 C, Austin Ave., Chicago. 

BRING Home the Bacon—selling Stuart's famous 
Food Flavors. Quick sellers. Big profits. Write for free 
sample and terms. C. H. Stuart & Co., 6568 Main, 
Newark, New York. 

WE pay $200 Monthly Salary, furnish car and ex- 
penses to introduce our guaranteed poultry and stock 
powders, cleaner, etc. Bigler Company, X371, Spring- 






































. field, Illinois. 





MANUFACTURER __ World’s Greatest Envelope 
Sealer. Seals 2000 envelopes hour. Retails, $4.50. Tre- 
mendous market, big repeats. Write quick exclusive 
territory. Ford, $351 Nottingham Bldg., Boston, Mass. 


OUR mer find sales easy. Patented shirt turns inside 
out. Lasts twice as long. Sells on sight. Customers 
tell friends. Big money. Write Walton Duplex, Dept. 
B23, Brooks Bldg., Chicago. 





SALESMEN: Write your name and address‘on a card 
and mail to us. We'll show you sure earnings of $20.00 
a day. Will you risk one minute and a one-cent stamp 
against $20.00? Mind you, we say we'll show you. 
Address Sales .Manager,\850 W. Adams St., Dept. 744, 
Chicago, Ill. 





$10 DAILY silvering mirrors, plating and refinishing 
lamps, reflectors, autos, beds, chandeliers by new method. 
Outfits furnished. Write Gunmetal Co., Ave. F, 
Decatur, Illinois. 


AGENTS—Best seller; Jem Rubber Repair for tires 
and tubes; supersedes vulcanization at a saving of over 
800 per cent; put it on cold, it vulcanizes itself in two 
minutes, and is guaranteed to last the life of the tire or 
tube; sells to every auto owner and accessory dealer. For 
particulars how to make big money and free sample, ad- 
dress Amazon Rubber Co., 504 Amazon Budding, Phila- 
delphia, Pennsylvania. 

SELLS for $9.75. Prints ad on wrapping paper, 
envelopes, etc. $4.00 commission. Send 10c for sample 
work. Automatic Ad-Stamper, Joplin, Mo. 


LIGHTNING Electrolyte. Charges storage batteries 
instantly. Guaranteed not to injure battery. Gallon 
costs 50c sells $10.00. Chance to clean up fortune 
selling to garages and agents. Make it yourself. Guaran- 
teed formula $5.00. Write for free circulars. Murphy, 
Chemist, Tujunga, Calif., Box-K. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.”’ ‘You'd like to 
know, wouldn’t you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Avenue, New York ° 

AGENTS. New Selling Plan! $1.25 premium free 
to every customer on a $2.00 sale, consisting of 8-oz. 
Vanilla, 6-0z. Sham , 4-0z. Lemon Lotion. A big hit 
everywhere. Complete details free. Territory going 
fast. Write today. The C. I. Togstad Company, Dept. 
19-B, 29 South Clinton St., Chicago, Ill. 

FREE Booklet describes 52 plans for making $20.00 
to $100.00 weekly in home or office business of your own. 
Downs Co., 2326 Myrtle, St. Paul, Minn. 

A BUSINESS of your own. Make and sell chipped 
glass name and house number plates, checkerboards, 
signs. Booklet FREE, E. Palmer, Dept.513, Wooster,Ohio. 


























MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.’”” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.’’. You'd like to 
know, wouldn't you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York. 

AGENTS WANTED—Something new—Fyr-Fyter 
sells easily. Makes a spectacular demonstration; car 
owners, homes, factories, stores, practically buy on sight. 
Our men make $10 to $50 a day. Exclusive territory to 
producers. If you wish to establish a business of your 
own with unlimited possibilities for making big money, 
write us today. Fyr-Fyter Co., 999 Fyr-Fyter Bldg., 
Dayton, Ohio. 

AGENTS—$75 to $150 Weekly to Introduce ‘Chief- 
tain” 3 for $4.95 Guaranteed Tailored Shirts. Bomeies 
and full working outfit free. YOUR PAY DAILY. 
Cincinnati Shirt Company, Secy. 1602, Cincinnati, Ohio. 

AGENTS—Men, women, full or part time; no expe- 
rience necessary; $15 a day easy made; particulars free. 
Medallion Novelty Co., Box 295. Haverhill, Mass. 

ONE CENT!! POST CARD3FROM YOU brings free 
solid gold stud offer to Agents. Rajah Rainbow Gem 
Deceives experts. Dept. F-10 Rainbow Gem Co., Salis- 
bury, N. C. 














49c PROFIT Every 50c sale; wonderful proposition; 
$6.00 worth Free; HARDY, Freeman Building, Atlantic 
City, New Jersey. 

ACTIVE men and women wanted as distributors 
and sales managers. Exclusive territorial rights. Pays 
150 to 250 per cent profit. Darn E-Z Laboratories, 
Department P.S., Dayton, Ohio. 

$100 WEEKLY—Pleasant Work: Appointing local 
agents to introduce Mother Hubbard Foods: no can- 
vassing; no delivering; no money invested. Mother 
Hubbard, 556 Congress, Chicago. 

AGENTS: $65 to $100 a week. High grade all wool 
suits made to measure $25 and $30. Biggest commission 
in advance. Money back gurantee. Free sample outfit. 
Write C. G. Ferrin, Mgr., Box 1097, Chicago. 

TEN Million Customers eager for new 50c household 
necessity. Cash in big with exclusive virgin territory. 
Write today. Manufacturers Consolidated Co., Dept. 
103, Grand Rapids, Mich. 

ADVICE from engineers will save you from making 
costly mistakes in buying radio and toal equipment. 
Write to Popular Science Institute, 246 Fourth Ave. 
New York City, for list of tested and approved products. 
See page 6. 

BIG money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. 
Ten orders daily easy. Write for particulars and free 
samples. American Monogram Co., Dept. 47, East 
Orange, New Jersey. 

AGENTS, both sexes, we manufacture and control new 
household article. Fast seller. Big profits. Exclusive - 
ritory. Write now. Connolly, 123 Liberty St., New York. 


























WHY Buy Other’s Goods? Start your own Profitable 

business making them. Free Valuable Literature, ex- 
Jains all including Chemist’s Lists Guaranteed Reliable 

Stoney Making Formulas. All Lines. No ‘Master 
Formulas” junk or “dollar” recipe-book trash. Miller, 
Chemist, 1706-Jetton-R, Tampa, Florida. 

DUSTLESS Sponge Cloth, New Invention. (1) 
Rub—Dusts, Cleans and Polishes Automobiles, Furni- 
ture, Pianos. Retails 50c.—Costs 16c. Sample Free. 
Nu Life Sponge, Hartford, Conn. 





MR. ADVERTISER: Ask today for a copy of = 
“Quick-Action Advertising Rate Folder.” It om 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘How ,You Can ee 
Popular Science Monthly Profitably.”’ You'd like to — 4 
wouldn’t you? Manager, Classified Advertising, Popula' 
Science Monthly, 250 Fourth Avenue, New York. 

ARE you old at forty? See our advertisement on int 
153 of this issue. The Electro Thermal Company, O04 











I'LL PAY you $160 month taking orders for Jennings 
Guaranteed Hosiery. New plan puts you above —— 
tition. Write quick for amazing offer. Jennings Co., 
Dept. 232, Dayton, Ohio. 





Main, Steubenville, Ohio. 
$31.00 PROFIT—With $1.50 Outfit. Big eS 
easy work. Selling gold monograms for automo my 
luggage, windows, wagons. No Experience. No license. 
“Sample free.” NuLife Monograms, Hartford, Conn. 
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Get into the great new Big-Pay In- 
dustry—Radio. If you’re earning a 
penny less than $50 a week, clip coupon 
now. Send for AMAZING FREE 
BOOK. Be a Radio Expert and draw 
down big money for the easiest and most fascinating 
work in the world. Positions everywhere. Thor- 
\ oughly-trained men are in big demand. Need for 
Radio Experts in every community. Short hours. 
» \ BIG PAY. Free book gives all the facts. 
mH 





Astonishing opportunities — thousands of 
them! Every day N. R. I. trained men are 
@ a taking good places in the Radio field. Free 




















book tells all about their success. Send 
\, for it now! 





| Learn Quickly and Easily yy 
AT HOME 


\ Master Radio Engineers will show you how to qualify quickly and easily 
at home, for Radio’s fine jobs. We guarantee to train you successfully. 
, Lack of experience no drawback—common schooling all you need. Our 
tested, clear methods make it easy for you. Send coupon now for free 
proof. 






OPERATES WMAQ 


“Accepted a position with 
Chicago Daily News—Station 
WMAQ. My income prac- 
tically doubled thanks to your 


fine course.’ Instruments F amous 
| Keita Kianatt, Chicago. . Given with Course Training That 
lied \ ° 
Get ° \ cence “es. All instruments shown here “Pays for Itself” 
~~ + bd . . 
Reser \ and many others given to Spare-time earnings are easy 


students for practice work in. Radic. . Incrense your 
while learning. Receiving : 
sets, from simplest kind | income almost from the 
to thousand mile re- | start through practical 
ceiver,an UNEQUAL- knowledge we give you. This 


ee ae keaee, is the famous practical 


for limited time training that pays its own 
only. 































GETS BIG JOB Most amazing 
“Just been made Sales Man- book on Radio 
ae. of this Radio ee ever written 
a big raise in pa egret * 

I did not take ame sooner.” ae full, inter- 
R. E. Jones, Bay City. esting facts 
about this 
great field and 
how we pre- 
pare you and 
help youstart. x. 
_ You can do what others X 
have done. GET THIS \ You et 

Radio 


BOOK. \ 
of 


Nes SEND COUPON \ ®@ 
.@ G4, eas Send coupon to-day for spe- these 


: wa cial limited offer, including all 
Trained 


instruments — you'll get full 
particulars by return mail. 


National Radio  \, 
Institute \ 
Dept. BT9, Washington, D.C. v 








Yy 


NATIONAL RADIO INSTITUTE 
Dept. BT9 
Washington, D. C. 


Without obligating me in any way, send me your free book, “Rich 
Rewards in Radio,” and all information about your practical, 
home-study Radio course. 





ORIGINATORS OF RADIO ee aaa TRAINING 
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IGH SCHOOL 
COURSE IN. 
TWO YEARS 


YOU ARE BADLY if you tack 





HANDICAPPED [122 School 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 


which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 


Most people dle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin, 


American School 
% Dept. H-275 ' 
Drexel Ave. and $8th $i.» Chicago 
SS SS A AAA AMG AC, SH A A A A 
American School 
Dept H-275 Drexel Ave. & 58th St., Chicago 


Send me full information on the subject checked 
and how you will help me win success. 


ooesee Architect 

..-.--Building Contractor 
coseee Automobile Engineer 
oreees Automobile Repairman 
conned Civil Engineer 

oveees Structural Engineer 

wsbaes Business Manager 
soee-Cert. Public Accountant 
RR Accountant and Auditor 
eoteod Bookkeeper 

tsman and Designer 
«-..--Electrica] Engineer 
«-..Klectric Light & Power 
o-....General Education 

... Vocational Guidance 


Law 
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SALESMEN AND AGENTS WANTED 


SALESMEN—to earn $300 to $600 weekly. Whirl- 
wind new dealer specialty. Liberal credit terms. $40.00 
weekly expenses guaranteed against commission. Only 
producers wanted. Write reference as to ability. Sales- 
manager, Box 382p, Cedar Rapids, Iowa. 


TAKE orders for Department, hardware, and house 
furnishing stores for new 50c household necessity. Lib- 
eral discounts, and commissions. Vest pocket sample. 
Manufacturers Consolidated Co., Dept. 110. Grand 
Rapids, Mich. 


$90 WEEKLY easy with sensational new line of genu- 
ine French lingerie. Prices guaranteed lower than 
others. Big commissions dailv. Outfit and NINE 
sample garments free to reliable folks. 
AC-2, Trusilk, Inc., New Orleans, La. 


LIVE wire Salesmen wanted—only thoroughly ex- 
perienced specialty men need apply who will give full 
time calling ou small town dealers. New merchandising 
sales plan good for better than one hundred and fifty 
dollars weekly. Give your experience and previous lines 
sold in first letter for preferred attention. An abundance 
of opportunity for reliable, honest men. For par- 
ticulars write P. O. Box 2619, Boston, Mass. 


LIVE wire salesmen to join our prosperous sales force. 
New Spring 1926 line now ready. Earn $75-$125 from 
the start selling the largest and fastest selling tailoring 
line. Set your own profits on each sale. all wool 
fabrics, retailing from $22.50 to $45.00. Satisfaction 
guaranteed. Experience helpful, but not necessary— 
we teach you. Write for complete free sample outfit 
today. Ambitious men can become district managers. 
Edward E. Strauss & Co. Inc., 402 S. Market St., 
Dept. 507, Chicago. 


I pay you $60 a week. Take orders every day for our 
famous shirts—lowest factory prices—biggest_com- 
missions—complete sample outfit absolutely FREE, 
Write quick. Fashion Wear Shirt Co., Dept. B-171, 
Cincinnati, O. 











Write Dept. 














STAMMERING 





ST-TUT-T-T-TERING and stammering cured at 
home. Instructive booklet free. Walter McDonnell, 59 
Arcade, 1126 Granville Avenue, Chicago, IIl. 





STAMPS AND COINS 







LEARN 
BY DOINC 


Every phase of all 
ranches 


ELECTRICKY 


taught by 
Actual Practice 


In America’s foremost and 
oldest institution for trade 
training 


No Books Used 


Individual Instruction 
Start Any Day 


Write for FREE 64-page catalog 
THE NEW YORK 
ELECTRICAL SCHOOL 


40 West 17th St., New York City 


° 








FREE! 56 Airmail, z0 unused to Approval Applicants 
sending 5c. Buckey, 528-P Alameda, Dayton, Ohio. 








STAMPS, 100. All different, 3 cents. Lists free. 
P S. Quaker Stamp Co., Toledo, Ohio. 
1,000 DIFFERENT stamps, $1.00. Fred Onken, 


630 79th Street, Brooklyn, N. Y. 

OLD Coins. Large Spring Selling catalogue of coins 
for sale free. Catalogue quoting prices paid for coins, 
ten cents. William Hesslein, 101B Tremont Street, 
Boston, Mass. 

$1.00 catalog value, 24c. Edwin H. Bailey, 27 Cedar 
Street, New York. 

50 DIFFERENT stamps free to approval applicants. 
Rubin Huffman, 405 Pennsylvania Ave., Brooklyn, N. Y. 

1000 DIFFERENT stamps only 75c; from Armenia, 
Iceland, Zanzibar, etc., to approval applicants only. 
Bargain lists free. Victoria Stamp Co., London, Canada. 

CALIFORNIA gold $% size, 27c.; $¥% size, 53c. White 
cent and catalogue, 10c. Norman Schultz, Colorado 
Springs, Colorado. 

STAMPS, 105 China, etc., 2c. Album (500 illustrations, 
3c. Bullard, Station AA, Boston. 

UNITED STATES—55 different (special issues, etc.), 
10¢c; Borneo Rhinoceros and 105 different, Foreign, Hinges 
ete., 10c. Moseley, 4521 Parkview, St. Louis, Mo. 

FREE to a on applicants—scarce set 12 Azer- 
baijan stamps big price list. Penna. Stamp Co., Manor, 
Pa. 





























TYPEWRITERS AND SUPPLIES 





TYPEWRITERS: all makes; lowest prices; 5 year 
guarantee; send for illustrated catalogue. Henry 
Typewriter Co., 217 West 125 Street, New York, N. Y. 

UNDERWOOD ‘Typewriters—only $3.00 down. 
Easy monthly payments. Low prices at less than manu- 
facturers. 10 days’ free trial. Rebuilt, all worn parts 
replaced. Just like a new machine. 5-year guarantee. 
Write for big free catalogue, 3707. Shipman-Ward Mfg. 
Co., 3709 Shipman Bldg., Chicago, Ill. 


WANTED 











DETECTIVES needed everywhere. Experience un- 
necessary. Particulars free. Write, George Wagner, 
former Government Detective, 1968P Broadway, N. Y. 


WANTED—Representatives in every factory in the 
United States. Popular Science Monthly, 250 Fourth 
Ave., New York 


$100 in Cash Prizes 


For the best letter of 150 words or 
less answering the question—“ What 
advertisement in the ‘Money Making 
Opportunities’ Section interests you 
most—and why?” First read every 
advertisement in the “Money Mak- 
ing Opportunities” Section on pages 
118 to 154. Pick out the one that 
interests you most and write a letter 
—not exceeding 150 words—telling 
us why you find the advertisement 
you have selected the most interest- 
ing. 

See page 4 for last month’s prize 
winning letters and additional infor- 
mation about this contest. 











My first i> after leaving school 
took 2 hours and ived 


No matter what your 
e, you'll 
E. anda. 


_ment. Learn practical electricity in 6 months; 

junior electrical engineering ,commer * 

ol orn bey ben hed electro- technician as meee, 

$ ectrical Engineering 3 years. Ste e lime- 

light of stccess. Send for FREE LUSTRATED 
CATALOG TODAY. 


SCHODL of ENGINEERING 


ilwaukee 











Every store 
needs clev- 
er show cards. Earn $50 to $100 
a week. Business of your own. 
Marvelous new method makes it 
amazingly easy to learn at home. 
Write now for special Free Offer 
and illustrated book to Washington 
Show Card School, Dept., 242-D, 
1115-15th St., N. W., Washington, 
D.C. 












EARN UP TO $250 
Per Month — Expenses Paid 


Unusual opportunitiesin this new profession. Travel 
meet big railway officials. Preparation easy 

months’ spare-time home study. 

START AT $110 PER MONTH 

EXPENSES PA 

Upon graduation we secure position for you 

refund your money. More 

men needed! 







Mail coupon today. _ 


| Standard business Training Inst 

Buffa o,! > 
Send me, entirely free, 20 ns 
No. D-64° giving full particud 
about course in Railway Traffic | 
Inspection. 
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EARNING music is no longer a difficult 
task. If you can read the alphabet, 
you can now quickly learn to play 
your favorite instrument! That’s 

| actually true. A delightful new method has 

' made it positively easy to become a capable 

| performer within just a few months. And the 

cost is only a fraction of 
what people used to spend 
on the old, slow methods! 


Quickest because natural and pleasant. Grate- 

ful students say they learn in a fraction of the 

time old dull methods required. You play 

direct from the notes. And the cost is only a 
few cents a lesson! 





You don’t need a pri- 
vate teacher, this new 











way. You study entirely 
at home, in the privacy 
of your own room, with 
no one to interrupt or em- 
barrass you. Practice a 
lot or a little, as you like 
—according to your de- 
sire to get ahead—and 
enjoy every minute of it! 
For, strange as it may 
seem, the new method is 
agreeable as well as 
rapid. 


You Needn’t Know a Thing About Music 
to Take This Pleasant, Rapid Course 


Even if you don’t know one note from an- 
other now, you can easily grasp each clear, in- 
spiring lesson of this surprising course. The 
things you must know are presented in such 
aconcise, graphic way, that even a child can 
understand them—yet not a 
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Easy as A~B- 
You Can Play Any Instrument 
In a Few Months 
This Delightful 
New Easy Way! 





& 
. 





¥ 
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regular printed music and wnderstand it! 
Think what that means. You'll be able to 
read music, popular and classic, and play it 
from the notes. You'll acquire a life-long 
ability to please your friends, amuse yourself, 
and, if you like, make money (musicians are 
highly paid for their pleasant work). 


The Surest Way to Be 
Popular and Have 
a Good Time 


Do you sit “on the 
sidelines” at a party? Are 
you out of it because you 
can’t play? Many, many 
people are! It’s the mu- 
sician who claims atten- 
tion. If you play, you 
are always in demand. 
Many invitations come to 
you. Amateur orchestras 
offer you wonderful after- 
noons and evenings. And 
you meet the kind of 
people you have always wanted to know. 

Never before have you had such a chance 
as this to become a musician—a really good 
player on your chosen instrument—without 
the deadly drudging and expense that were 
such drawbacks before. At last, you can 
start right in and get somewhere quickly, 
cheaply, thoroughly. 





minute is lost on unnecessary 
details. You instantly ‘‘get”’ 
the real meaning of musical 
notation, time, automatic 


finger control and harmony. a a 


PROOF! 


“I. am making excellent 
the ‘cello—and 


How You Learn Any 
Instrument So Easily 
This Way 


The amazing success of 





The lessons are delightfully 
human. You like them. You 
get ahead fast because every- 
thing you have to do is so 
reasonable and so pleasant. 
Even scale practice, the old 
bugaboo, is reduced to a min- 
imum and made interesting! 
And almost before you realize 
your progress, you begin play- 
Ing real tunes and melodies 
Instead of just scales. Thus 
the course interests you all 
the time—inspires you—en- 
courages you. 


NoTricksor Sturts—You 
tn from ‘‘Regular’’ 
Music 


_Yes, the new way teaches 
you to play from notes, just 
—- the best musicians do. 
hee are no trick ‘‘num- 
Whe no “‘memory stunts.” 
Schon you finish the U. S. 
chool of Music course, you 
‘an pick up any piece of 





owe it all to your easy les- 
sons.” 


George C. Lauer, 
Belfast, Maine. 


“I am now on my 12th 
lesson and can already play 
simple pieces. I knew noth- 
ing about music when I started.” 

Ethel Harnishfeger, 
Fort Wayne, Ind. 


“T have completed only 20 
lessons and can play _ almost 
any kind of music I wish. 
My friends are astonished. I 
now pay at church and Sun- 
day School.”’ 

Turner B. Blake, 
Harrisburg, Ill. 


“I have been playing in 
the brass band for several 
months now. I learned to 
play from your easy lessons.” 

C. C. Mittlestadt, 
Mora, Minn. 


“Your lessons are_ the 
easiest way I know of learn- 
ing to play. I am delighted 
with them.” 

Mary P. Williams, 
Gest, Texas. 


“I am well pleased with 
your lessons. I can now play 
most popular pieces.” 

Walter G. Riggle, 
Phoenix, Arizona. 








students who take the U. S. 
School course is largely due 
to a newly perfected method 
that makes reading and play- 
ing music almost as simple as 
reading aloud from a book. 
You simply can’t go wrong. 
First, you are told how a 
thing is done, then a picture 
shows you how, then you do 
it yourself and hear it. No 
private teacher could make it 
any clearer. The admirable 
lessons come to you by mail 
at regular intervals. They 
consist of complete printed 
instructions, diagrams, all 
the music you need, and mu- 
sic paper for writing out test 
exercises. And if anything 
comes up which is not entire- 
ly plain, you can write to 
your instructor and get a 
full, prompt, personal reply. 

Whether you take up 
piano, violin, ‘cello, organ, 
saxophone, or any other in- 
strument, you find that every 





single thing you 
need to know is 
explained in de- 
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tail. And the ex- by Note 
planation is al- ; - 

ways practical, | Piano Cello 

Little. theey— | ae = eeeeconant 
plenty of accom- | Drums & Sight Singing 
plishment. That’s Traps Ukulele 

why students of | Banjo Guitar 

this course get | Tenor Hawaiian 
ahead twice as wee ao Guitar 
fast—three times | Clarinet. Cornet 

as fast—as those } Flute Piccolo 


who study old- 
time plodding 
methods! Read 
some of the let- 
ters on this page 
and see for yourself. They don’t guarantee 
that every one can become a good player in 
three or four months; but they are written by 
people who didn’t know any more about play- 
ing when they started the U. S. course than 
you do now. (Note that if you do know some- 
thing about music now, the U. S. School of 
Music grades vou and instructs you accord- 
ingly.) 


Send Now for the Free Book that 
Makes You a Special Offer 


The whole interesting story about the U. S. School 
course can not be told on this page. Se a booklet has 
been printed—‘‘Musiec Lessons in Your Own Home.” 
You can have a copy absolutely free, for thé trouble of 
filling out the coupon below—and in the booklet you 
will find a special offer that makes the U.S. course 
available to you at a very low price—if you act prompt- 
ly. With it will be sent a Demonstration Lesson which 
explains better than words how delightfully quick and 
easy thiswonderful New Methodis. There is a good rea- 
son for this big reduction, as you will see on reading the 
booklet, but since the special offer reduces the lessons 
to a few cents each, we want only people who are seri- 
ously interested to take advantage of it! If you are 
really anxious to become a good player on your favorite 
instrument, mail the coupon now—today. Instruments 
supplied when needed, cash or credit. U. S. School of 
Music, 82 Brunswick Bldg., New York City. 


Please write name and address plainly so that 
therewill be nodifficultyinbookletreaching you 


Saxophone Trombone 

Voice and Speech Culture 
Automatic Finger Con- 
trol Piano Accordion 














U. S. School of Music 
82 Brunswick Building, New York City 


Please send me your free book, ‘Music Lessons in 
Your Own Home,” with introduction by Dr. Frank 
Crane. Demonstration Lesson and particulars of your 
Special Offer. I am interested in the following course: 
Have you above instrument? 


Name............ sa Seocegas ect eoecke see eeeesececsseee 
(lease write plainly) 
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ee ee ee BRs neces ceeessccies eee 













Bic Salavies*Paid 
Automobile Experts 


Fastest growing industry in U. S. A. 
offers unusual opportunities to 
trained men 


HE automobile industry is one of_the biggest 

and fastest growing industries in the United States. 

There are more than 18,000,000 cars registered in 

this country and the number is increasing every day. 

The best way to prepare for success in the auto- 

mobile field is to study, and there is no better way to 

do this than through a home-study course with the 
International Correspondence Schools. 


We say this because many of the leading figures 
in the automobile world today are former I. C. S. 
students. The list includes Jesse G. Vincent, Vice- 
President of the Packard Motor Car Co.; Walter P. 
Chrysler, President of the Chrysler Motor Corpora- 
tion; E. V. (“Eddie”) Rickenbacker; Hiram Walker, 
Chief Engineer of the Chandler Motor Car Co.; 
J. V. Whitbeck, President of the Cleveland Auto- 
mobile Co., and other men equally as famous. 

Just mark and mail the coupon and we'll send 
you information about the I. C. S. Automobile Courses 
or any other course in which you are interested. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7678-D, Scranton, Penna. 
Oldest and largest correspondence schools in the world 

Without cost or obligation on my part, please tell me 


how I can qualify for the position or in the subject before 

which I have marked an X: 

(0 Complete Automobile Course [] Gas Engine Operating 

[D Automobile Electric Equip- [] Complete Gas Engine 
ment Course 

DElectrical Engineering 

DElectric Lighting 

(Mechanical Engineer 


O Architect 

LJArchitects’ Blueprints 

CiContractor and Builder 

(LJArchitectural Draftsman 

(Concrete Builder 

(JStructural Engineer 

OOChemistry © Pharmacy 

(Surveying and Mapping CJAirplane Engines 

(J Metallurgy DO Mining DAgriculture and Poultry 

DJSteam Engineering () Radio ()Mathematics 
BUSINESS TRAINING COURSES 

[)Business Management O)Salesmanship 

[ |Industrial Management (Advertising 

[jPersonnel Organization (Better Letters 

| }Traffic Management (Show Card Lettering 

[ |Business Law (Stenography and Typing 

[ |Banking and Banking Law CJBusiness English 

_ | Accountancy (including C.P.A.)(Civil Service 

[ }Nicholson Cost Accounting LJRailway Mail Clerk 

[| Bookkeeping LiCommon School Subjects 

[ \Private Secretary CiHigh School Subjects 

[JSpanish (French Cilllustrating 


OCMechanical Draftsman 
L)Machine Shop Practice 
(Railroad Positions 
LjCivil Engineer 





SINNED 35a caccevesuaniecapkbecvcompaveeuesve cenenvevevtes loge osopenardusevenbodevebepmees 
Street 
Address 


INNS 50-5555 0 os pach covaeupoummbunitab ibe eecaueoveon cpt oats 


if you reside in Canada, send this coupon to the Interna- 
tional Correspondence Schools Canaazan, Limited, Montreot 
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fascinating 
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Play in Half Hour 


After you get the four Evenif you don’t know 
easy motions you pla: 

armonious chords wit! 
very little practice. No an 





edge necessary. 
Free Guitar Write at Once 
and Outfit in Genuine Seal Grain You'll never be lonesome witb 
te gg (alee as you en- Re pee Be Hawaiean — 
* in: erything rr or 1a! er and eas 
furnished. No delay. ~~ terms. A postcard will do. ACT! 
FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc. 
9th Floor, Woolworth Bidg., Dept. 146 New York, N.Y. 
Approved Corr re School Under the Laws 
vovevel 90 Os tas of en Vek 

















Recent Publications 


Clockmaking Past and Present, by 
G. F.C. Gordon. A handbook for clock- 
makers, repairers, dealers, and collectors, 
describing parts of clocks, how clocks are 
put together and repaired. Illustrated. 
Norman W. Henley Publishing Company. 

Construction Drawing, by Joseph Brah- 
dy and Samuel Landsman. A clear and 
simple book for beginners in architectural 
drawing. Designed to prepare students of 
vocational and trades school classes for 
work of average architect’s office. Tllus- 
trated. D. Van Nostrand Company. 

Science as Revelation, by John M. Wat- 
son. How the discoveries of the many 
branches of science lead to a new concep- 
tion of God and a new religion. The 
Macmillan Company. 

Sins of Science, by Scudder Klyce. 
Evidence compiled to urge that evolution 
theories advanced by scientists are wrong. 
Marshall Jones Company. 

Automobile and Gasoline Engine Ency- 
clopedia, by A. L. Dyke. A new edition 
of a valued reference book on automobiles. 
New additions are unique trouble-shoot- 
ing charts in colors listing possible troubles 
and giving the effect, test, and remedy for 
each. New Ford electrical diagrams. 
Descriptions of ignition systems and con- 
struction and repair information brought 
up to date. Illustrated. Goodheart, 
Willcox Co., Inc. 


A Bullet-Proof Airplane Tank 


Po AIRPLANE gasoline tank which, 
it is claimed, may be riddled com- 
pletely by incendiary or explosive bullets 
without bursting into flames or even leak- 
ing, is the latest development in aviation. 
It comes from Vienna. The tank is the 
usual metal type, but with a peculiar 
interior coating, the composition of which 
is a carefully guarded secret with the in- 
ventor, probably on the order of the 
liquid gums placed in automobile tires to 
make them puncture proof. There is also, 
according to the claims of the patentee, a 
special mechanism inside the tank that 
eliminates all the effects of explosion 
either of bullets or of gas fumes. 

The inflammatory bullet, upon entering 
the tank, is immediately enveloped with 
a coating of some sort of material that ex- 
tinguishes the flame, and at the same time 
prevents a phosphorus-coated bullet from 
leaving a deposit. 

In a test made by expert army wit- 
nesses, a series of 20 bullets was fired 
through the experimental tank, which was 
filled half with gasoline and half with in- 
flammable gas. The bullets were fired ina 
series of one explosive, one phosphorous, 
and one solid, in rotation. After the 20 
rounds had been fired with no bad results, 
the tank was set in an airplane, which 
then made an hour’s flight, using only the 
gasoline from the apparently perforated 
tank. No leak or fire occurred, and no 
other trouble of any kind. 

The invention is arousing great interest 
in the U. S. War Department, as the 
figures of the World War taken from the 
German War Office show that 80 per cent 
of the planes brought down in flames were 
fired either by phosphorous bullets, or 
caught fire from tank leaks. 
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at your finger ends 


Know the facts in Electricity. They mean more 
money and better position for you. Hawkins Guides 
tell you all you need to know about Electricity. 

Every important electrical subject covered so you 
can understand it. Easy to study and apply. A com- 
plete, practical working course, in 10 volumes. 

Books are pocket size; flexible covers. Order aset 
to-day to look over. 


HAWKINS GUIDES 


3500 PAGES $1 A VOLUME 
4700 PICTURES $1 A MONTH 


These books tell you all about — 


Magnetism — Induction — Experiments — Dynamos— 
Electric Machinery — Motors — Armatures — Armature 
indings — Installing of Dynamos — Electrical Instru- 
ment Testing—Practical sooner of Dynamos and 
Motors--Distribution Systems- Wiring-Wiring Diagrams 
—Sign Flashers—Storage Batteries—Principles of Alter- 
nating Currents and Alternators—Alternating Current 
otors—Transf ormers—Converters— Rectifiers—Alter- 
nating Current Systems—Circuit Breakers—Measuring 
Instruments—Switch Boards—Wiring—Power Stations 
—Installing —Telephone—Telegraph — Wireless—Bells— 
Lighting—Railways. Also many Modern Practical Appli- 
cations of Electricity and Ready Reference Index, 


SHIPPED TO YOU FREE 


Notacent to pay until you see the books. No obligation 
to buy unless you aresatisfied. Send Coupon now—toda: 
—and get this great help library and see if it is not wort 
$100 to you—pay $1.00 a month forten monthsor returnit. 



















THEO. AUDEL & CO. 
6S W. 23rd St., N.Y. 
Please submit for examination 
Hawkins Electrical Guides 
(Price $1 each). Ship at once, pre- 
paid, the 10 numbers. If satisfactory, I 
agree to send you $1 within seven days and 
to further mail you $1 each month until paid. 

















as | days, 6 hours 

@ and made $123 sell- 

ing *Stay-Prest’ Trouser 
rs 


5. W. Varner, lowa 
“Stay-Prest’? Trouser Pres- 
ser sells quick to every man 
—thou: > use. Men "0 
women are cleaning up Dig 
profits with this fast seller, Sells ot 
sight. Priced low. Big cash profit for 
you. You takeorders. We deliver. Your 
profit in advance. Wonderful New In- 
ve le ts perfect creases in trousers. 
Takes out wrinkles and bagey knees. a4 
. us es less than half a minute. Folds 
small size. Saves clothes and tailor bills. 
Profits—Others Do. Jack Ames made $24 in four hot 
Bandte sold 25 the first day. Mary Roberts made $10 in one evenin 
hers maki big Dyonte in spare or foil ne, ty ean Fein our s 
. start l° ju 
FREE outfit and full details of money-making selling plan. 
THE GETGEY-JUNG CO., B-122 G&J Bidg., Cincinnati, Ohio 














Class Rings and Pins 


Largest Catalog Issued—FREE 
Prices 


Samples loaned class officers. 

&} $.20 to $8.00 each. No order 
weg for class, society or club em- 
re | blems too large or too small. | 
Special designs made on re- } 
quest. 


METAL ARTS CO., Inc., 7706 South Ave., Rochester, N.Y. 


AGENTS 500% PROFIT 





GENUINE GOLD LEAF LETTERS. 





sample and liberal offer to general agents. 





Guaranteed to never tarnish. Anyone = 
put them on stores and office win . . 
Enormous demand, large profits, PaulC “ie 
says: smallest day $28.70. R. L. Ree mo 
$920 in two months. Write today for 
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METALLIC LETTER CO., 433A N. Clark Street, Chicago. 
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Solution to Tests on 
Pages 13 and 14 
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Ingenuity Test. 
The average person can complete 
this test in three minutes. 


_ Cancellation Test. Tremendous Future for 


If your mind works with average 


1. agape Rove cnaneee out Every Man Who Enters 
the 0’s in two minutes. 
i aitinasier Building Business Now 


—_ 
. 


Samuel Glassberg 


nN 









































5% 
A person of omrage icone Leading Minneapolis Builder Tells How... 
oogea ad aaa iy ps “Years ago, when one entered the building business, it was 
Be oe necessary to start at the bottom and work up step by step. 
have made more than this, it in- My — ba to _ the water ge and = a general helper, eg 
oe : i- r week. earned by experience, and it took me many years. ten 
dicates that Your powee of imag) ave wished I could have had the easy, quick, thorough rl te offered to 
nation 1S exceptionally well devel- boys and men today. The Chicago Tech. School for Builders can teach the 
oped fundamentals of building, give every man in 10 months’ training what took 
si me about 10 years to learn in the slow, hard school of experience. Today 
- this modern method enables every boy and man to obtain his training dur- 
4, Coin Test. ing spare time. Opportunities now — building ae are the ly Qualify for a 
° ~ ever, growing greater every year. ere is an endless opportunity for 
If you have completed this test in trained men.’”’ So writes Samuel Glassberg, greatest home builder of the north- Good Paying 
10 minutes or less, you are of es eo gry er “rpg mel 2 ype co ago man who and Permanent 
. plans, finances, and builds an average of 7 mes annually, and knows every 
better than average mathematical branch of the building business. He started as a boy. Today he has his own Position 
ability. lumber mills, finance company, and employs more than 180 men. or aioorsepe 
B = Foremanship 
5. Geometrical Test. Learn at Home in Spare Time superintendence 
The final score in this test is Building Management 
‘ z Contract 
obtained by counting the number to EarnsS3,000 to$10,000 aYear Building Homes 
- 3 . : Get into the building business . . . no matter what your job is now. ead SSLave a 
- ye " bas — pra dr The No overcrowding in this tremendous field—room for thousands of new Or 
shown in ° men every day. For building is America’s second largest industry. Building Inspectin 
following will enable you to ob- Why buck the competition of crowded industries where only a few men Buying and: ling” 
: : advance to big-pay jobs? Why stay at low wages? In spare time—at fms yh Pm 
tain your rating: home—thousands are learning to be building experts—with earnings — 
0 to 1—Inferi r abilit a ranging from $65 to $150 per week. i 
“ we Clerk or carpenter—office man or bricklayer—salesman or superin- 
2 to 3—Below average ability. tendent—it makes no difference. Thousands of specialists—men who From Foreman 
3 to 4— Average ability can read blue print plans and boss the others—are demanded for the 
-_ cor ability, $6,000,000,000 of buildings that will be erected this year. to Contractor 
5 to 6—Superior ability. Men who are in the building game now know the high wages—$10 to and 
$20 a day—paid to foremen, superintendents, and experts in various 
: - branches of building. $450 a Month 
' aa ° o e “When I entered as a stu- 
| ae ; i Building-—Plan Reading—Estimating dent I was in charge of a job 
4 : " ; % Even men with ordinary training make real big money in the building Foo Figo pvt rnc 
' Me H vo field. But trained men win the top—salaries of $3,000, $5,000 and have ohn Contractinmand 
H Need oF $10,000. Fit yourself for this work. We'll show you the way. You can ‘ a 
H Sf o get into the building business quickly . . . easily. Or if you are in it ae Bo dln 
A B C pee << «ee —— advance ... you can get the training now ” Asheville NOC y 
1 that you must have for success. ae 
Salary 
FREE TRIAL LESSON Increased from 
$1.50 a Day to 
D No Education Necessary m $230 a Month 


To show you how simple this Builder’s Course is we send you a free trial 
lesson and actual blue print plans. Our book “‘How to Read Blue 
E F Prints’”’ ... written by a practical building expert, covers the first 
lesson. You will find this whole course as easy to read and understand 
as your daily newspaper with everything written in everyday lan- 
guage. You learn from actual blue print plans—from practical build- 
ing oe ky egal ne Tech. ———. = eg — 
t ahead so fast—why they are picke ig jobs. 
Watch for New Tests And ler education. 


And you don’t need any other education. 


HE study of the human mind is one Earning Less Than $¢7§ a FREE 
of the newest of all sciences. Only Week? Then Act Now= Trial 


iN comparatively recent years have men Lesson and 


Mail This 
attempted in a systematic way to pene- Send the Coupon — Ni OW ! 


trate the mysteries of our thought Send the coupon. It places you under no obligation. Get re em ets ee es Se ee ee 


the facts—today. Find out about this building course— aes : A 
Processes. : what it has done for others—what it offers you. Builders Bee aS, Chien Tem Bla _ 
. Doctor Johanson is one of the lead- | inyourowntown or city are making big money. Here's 118 East 26th St., Chicago, Til. 


: : . our chance to get into the same big-pay field—or t ; : 
Ing €xponents of this new science, which hows a building business of your om Send the ce I ves, pone Me gen a ding —— 
ittle by little is revealing fascinating pee. Hn = ye — on Blue ae / Building, details on how I can increase my earnings, 
serets about our thinking machinery, | plems2rd took deseabing our whele course will] and a copy of your book, “How to Read Bue Prints 
ave you enjoyed the tests he has pre- ing means in dollars and cents to you! - ial i 
sented here? Have they stimulated you 


“In 1920, I was a ditchman 
working for $1.50 a day. 
And now my salary 
<1 is $210.00 a month. 
ChicagoTech. Training 
has taken me out of the 
ditch and landed me on 
the topof the building.”’ 
Sowrites P.J. Marchand 
New Orleans. 
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°, ° Name 

= helped you? If so, you won’t want S Chicago ‘Technical we 

fs a other equally entertaining and CHOOL for BUILDER 

vs Valuable mental exercises that will appear Dept. 279, Chicago Tech. Bldg. | City State 
in subsequent issues of PoPULAR SCIENCE | 118 E. 26th Street Chicago 
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In the auto, tractor 
and electrical business 
ie «1 W. a. ad 

t x . is 

Get My He meeng yon 


Read this: ‘‘D Mac: 
AMAZI NG I aa = cna hae J 







$800 a month. I'll tell 


OFFER the world McSweeny 


training put me over.” 
Signed— ‘ 
George W. Smith. 


of Auto, Tractor and Electrical Training 
Shops—Cincinnati, Chicago, Cleveland. 


I’LL PAY YOUR RAIL- 
ROAD FARE TO CIN- 
CINNATI, CLEVELAND 
orCHICAGO, and YOUR 
BOARD FOR 8 WEEKS 


J. H. McSweeny, World’s large operator | 


My Special Offer includes your J 
railroad fare and board, but you 
must act quickly. Men are 
needed. Address my nearest 
shops. \ 


BIG FIRMS NEED 
TRAINED MEN 


I get calls daily from successful 
concerns for McSweeny trained 
men. They know McSweeny men 
are shop-trained, experts on autos, 
tractors and motors. That’s why 
McSweeny men are in demand. 


My Here’s the big 

“thei secret — scien- 

Training | tific tool-train- 
Unusual 


ing. I train you 
with tools, not 

text books, on 
modern equipment and in wonder- j 
ful shops. 
Write at once for my remarkable 
short time tuition offer. j 


McSWEENY 


Auto, Tractor and Electrical j 
TRAINING SHOPS j 


9th & Wainut 
Cincinnati, O. 
516 So. Laflin 1815 E. 24th St. 


\ 


pee Sows, yas. geome pane ome tae a hee Ge eee UN ERR 















SEND FOR] 





CLEVE 

















Fifty Years a Coal Miner 


(Continued from page 18) 


time, so there’s little fuss made about 
them. 

“Tt’s care that’s needed in dealing with 
gas. In the old days many a miner went 
into a leading that he’d left safe enough 
the night before, and had his life snuffed 
out the moment the naked flame of his 
lamp came into contact with the explo- 
sive gas that had worked free from the 
coal during the night. Now, when the 
headings are tested every day, there’s 
little danger of an explosion except when 
a blast releases a big quantity of gas from 
a reservoir in the coal. That’s one of the 
risks of mining. rf 

“Speaking of gas reminds me of my 
old friend, Joe Slatter. Joe was the most 
careful miner I’ve ever known, and he was 
afraid of fire damp—he’d been in a big 
blow-up where a dozen lives were lost. 
And he was an expert miner, and earned 
good money, so what should he do, after 
he’d got his house paid for, but buy him- 
self an automobile. 


* ELL, then, one night he didn’t 
come home, and in the morning 
his wife went out to the garage he’d built 
in his yard, and there sat poor Joe in his 
automobile—stone dead.” 

There was a long pause. Then: 

“Well,” I asked, “what killed him?” 

“The thing he was most afraid of—fire 
damp,” said old David triumphantly. 
“Well, then, they didn’t call it that, to be 
sure, but a chemist once told me that the 
main difference between fire damp and 
the stuff that comes out of the exhaust 
pipe of an automobile is the names they’re 
called by.” 

David Jones flashed his lamp on a 
stout board door, pulled it open, and 
stepped through. We went through a 
short, dark passage and stepped out into 
“Broadway,” the main road of the level, 
lighted at intervals by electric lamps, and 
with its roof supported by iron rails 
placed girderwise. 

“Now, rock falls,” continued David, 
“are worse than gas. There’s grim death 
hanging over your head every minute 
you re underground, and there’s no telling 
when it’s going to drop on you—maybe 
this minute, maybe not for twenty years, 
maybe never. The roof that sounds solid 
when the safety man tests it may be 
down on the miner’s head within an 
hour. A blast, pressure from above, air 
currents—a dozen things may cause a 
rock fall at any time. 


“rTHEY’VE trapped me in headings a 

half dozen times. All you can do is 
to sit tight and wait for them to mine in 
to you. It’s a race between the rescue 
party and the amount of gas in the air you 
must breathe. Of course, if the roof 
comes right down on a man, he’s what the 
boys call ‘out of luck.’” 

From down the road came the clanging 
of a bell and the flare of a torch. “Step 
aside, then,” said David. “Here’s a safe 
place.” With a rumble and a clatter a 
squat electric locomotive hauling a string 
of mine cars passed us. 

“Yes,” said David in answer to a 

(Continued on page 135) 








Take a tip from me! Six months ago I didn't 
know one note from another, Today I am a well-paid 


saxophonist! And I didn’t have to part with a 
fortune to attain my present success, either— 
thanks to the marvelous course that the U. §, 
School of Music offered. 


Easy Home-Study Outfit 


That Method made good with me, all right. Ina 
short time I was playing real tunes and melodies, 
not just scales, What’s more, I played them well! 
So well that even while taking my course I was able to 
earn some extra money playing for entertainments. 

Oh, yes, I made plenty of friends with my ability to 
“jazz” up parties. I actually became popular—I who a 
few short months before had wished I could play, if only to 
while away the time. Time! 

Every minute of my time is 





now in demand. And I am PICK YOUR COURSE! 
wen paid for my pleasant | Piano Drums and 
Work. Violin Traps 


Send for Free Book 


Banjo Mandolin 
Say! If I could do it, you 


Flute Sight 


can do it! Send for the Free ingi 
Book and Demonstration — wn rap 
Lesson of the U. S. School of T b 
Music. They will show you rombone 
the real road to popularity Saxophone 


and success. Instruments 
supplied when needed, 
cash or credit. Write 
NOW. U.S. School of Music, 
82A Brunswick Bldg., New 
York City. 


Voice and Speech 
Culture, Automatic 
Finger Control and 
Many Others. 

















EasytoDraw Cartoons 
When Shown in the RIGHT WAY 


Some of the cleverest cartoonists and comic artists 
learned how to draw in their spare time by following 
Cartoonist Evans’ Simple and Easy to Learn Metho 
and are now MAKING GOOD MONEY. Send one of 
your drawings, and let Mr. Evans see if you have ability 
and receive the Portfolio of Cartoons and full details 
about the course. It is not expensive. 


THE W. L. EVANS SCHOOL OF CARTOONING 


825 Leader Building Cleveland, Ohio 


W t d Men and Women to 
a n e Learn Photography: 
Photographers and Photo-Engravers earn $200 to sense 
month. The field is uncrowded. Learn these profitable 
and fascinating professions. Taught by largest and bes 
college of its kind in the world. Established over SO year 
Demand for our graduates far exceeds supply, G00 
positions secured. Tuition and living expenses low. ‘ 

Y Write today for free 
Get this FREE Book! beautifully eg 
book describing wonderful opportunities in this Heid. 

ILLINOIS COLLEGE OF PHOTOGRAPHY 
Box 326, Effingham, Ill. 














tion 
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Fifty Years a Coal Miner 
(Continued from page 134) 


question, “we still use some mules, but 
electricity is driving them out of the 
mines. In places where the gas is bad 
enough to make a spark dangerous we 
use compressed-air locomotives. Those 
were loaded mine cars bound for the foot 
of the shaft, where they will be run on the 
cage platform and hoisted to the surface. 
And it’s a quick trip up they’ll make. We 
came down slow and easy, and will go up 
the same way, but when it’s coal they’re 
hoisting, the trip takes twelve seconds— 
and that’s a speed no office-building ele- 
vator can match.” 

David turned briskly into a dark pas- 
sage. A hundred feet farther on he turned 
again. Miners’ lamps showed us two men 
at work on a breast of coal that gleamed 
dully in reflection of the restless lights. 
One of the men was holding a steel drill, 
the other swinging a sledge. 


‘“FTHAT’S the coal,” said old David 
proudly. “’Tis eighteen feet thick, 
solid except for a few thin layers of slate, 
and as fine anthracite as you'll find. 
They’re getting ready to put in a shot of 
dynamite. Now that’s another thing 
that requires a little care to be safe. 
There are three ways of firing a shot. 
The best is with an electric battery and a 
long wire. The next best is with a long 
fuse and a miner’s lamp. The worst is 
with an acetylene torch, because you 
never can tell what it will do to the fuse. 
“Miners, like every one else, like to 
save themselves time and trouble, and 
every year many of them lose their lives 
because they cut their fuses too short, or 
don’t go back far enough when they fire 
their shots. Come back around the turn 
now—they’re going to fire their shot.” 
After a little there came a dull rumble, 
and when David led the way back into 
the heading,the floor was covered thickly 
with great lumps of jet-black coal, which 
one of the men was tossing into a mine 
car while the other worked with a pick at 
the loosened coal in the breast. 


“47 OU noticed,” said David, after we 
had started for the shaft and the 
world above, “that the miner in there was 
using a hand drill. Well, then, next week 
he’s going to buy himself an electric drill, 
and then he’ll get more coal and bigger 
pay checks.” 
“How long will this coal last?” I asked. 
“For fifty years they’ve been taking 
coal out of this mine,” said David, “and 
fifty years from now they'll still be taking 
it out. Silting is what makes that pos- 


coal, waste or sand is washed into it by 


take out nearly all the coal in a level.” 


(Continued on page 136) 


sible. After a heading is worked clear of 


pipes from the surface, and forms a solid 
mass after the water is drained off. That 
prevents cave-ins, and makes it safe to 


We reached the shaft, and old David 
pulled the signal plunger and took his 
Place with me on the cage platform. 

Well, then,” he said, “I hope I’ve not 
given you the idea that coal mining is a 
Very dangerous business. I'll not deny | 
that it has its risks—but what trade is 
free from them, then? For myself, I 


Do you know the quickest way to make dreams 
come true?—It’s the salesmanship way. 

For out in the selling field, if a man makes good, 
“raises” come to him automatically—and many 
times a year. There was C. A. Thomas, for example. 


Thomas, a California man, had been a conductor 
on a railroad for fourteen years. ‘‘One day,” said 
Mr. Thomas, telling of his experience, ‘“‘I came in 
on my passenger run and never went out again. 
Instead, I undertook to sell real estate. The first 
month I did not make a sale. I saw that I needed 
something to help me, and I believed I would find 
it in LaSalle’s training in Modern Salesmanship. 
You can judge for yourself the aid it gave me when 
I tell you that the next month I cleared $700, and 
last month I averaged better than $67 a day through- 
out the month. ‘.° . .."” 


J. J. Graney writes of similar success. He was a 
mail carrier when he enrolled with LaSalle. 


“T have not worked nearly so hard since I have 
been selling,’’ writes Graney, ‘‘but have increased 
my earning power about 400 per cent. During Sep- 
tember I earned $225, October $500, November close 
to $700, and I expect to make $1,000 this month.” 


Were these men—and hundreds of others— 
merely ‘‘lucky’’? 


Men privileged to master Salesmanship thru the 
LaSalle Problem Method will tell you that their 
success was far from luck; it was the logical result 
of knowing the hows and whys of their profession. 

Whether or not you have had experience in sell- 
ing—that is not important. The point is that any 
man of average intelligence who will follow the 
LaSalle salary-doubling plan can quickly multiply 
his earnings. And this fact applies with doubled 
force to the man now in the field who is sincerely 
striving to increase his volume, to really sell in 
dozens of places which he is now forced to leave 
without an order. 


plan, which thousands of men have followed with 
such gratifying results, is outlined in a fascinating 
book entitled ‘‘Modern Salesmanship.”” This book 
tells clearly the opportunities in the selling field— 
points the way to a quick mastery of the very methods 
whereby the big producers top the list year after year, 
earn big five-figure salaries. The information con- 


The complete story of the LaSalle salary-doubling . 





FOURTEEN YEARS A CONDUCTOR 
Then Salesmanship and $700 a Month 


tained in this book is of priceless value to the man 
seriously ambitious to make a real success in the 
selling field. And—the coupon brings it to you, free. 
If your future is worth a two-cent stamp and two 
ae your time—place the coupon in the mail 


——————-— CLIP AND MAIL — — ———— 
LASALLE EXTENSION UNIVERSITY 


The World’s Largest Business Training Institution 
Dept. 283-SR 


Chicago 

I should be glad to receive 
an outline of your salary- i 
doubling plan, together a Np) 
witha copy of ‘‘Salesmanship on | 
ina Nutshell,’ also copy of H) H| 
“Ten Years’ Promotion in Hy 
One,” all without obliga- MU) 


tion. — 


r] Modern Salesmanship 


Salesmanship in a Nutshell 
Other LaSalle Opportunities 
The LaSalle plan opens the way to success in every 


important field of business. Check below the oppor- 
tunity that appeals to you. 
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“LIGHTING FIXTURES” 


Ready to hang. - 
Direct from the manufacturer. _ 
Completely wired, including 
glassware. 
Send for New Catalogue No. 27 
(Just reduced prices) 
Special proposition to Dealers 
ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa. 
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Corona Typewriter Co., Inc.s 
112 Main Street Groton, N. Y. 
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Write for Catalogue 214 


CHICAGO STOCK GEAR WORKS 
105 South Jefferson Street Chicago 



































AUTO INVENTIONS WANTED 


Long established manufacturer of auto acces- 
sories which are daily sold by practically all whole- 
sale and retail accessory houses will consider 
manufacturing and distributing new automobile 
products, capable of equally wide sale through 
same channels. Patented articles preferred. 
Address Auto Accessory Manufacturer, Room 
2104, 310 S. Michigan Ave. Chicago, Il. 
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“The Boss Didn’t Even 
Know My Name” 


“He said my face was more or less 
familiar and he remembered seeing me 
around, but he 7 s even know my 
name until the I. S. wrote him that 
George Jackson had enrolled for a 
course of home study and was doing 

e work. 

“‘Who’s George Jackson?’ he asked. 
Then he looked me up. Told me he 
‘was glad to see I was ambitious. Said 
he’d keep his eye on me. 

“He did too. Gave me my chance 
when Frank Jordan was sent out on the 
road. I was promoted over older men 
who had been with the firm for years. 

“My spare-time studying helped me 
to get that job and to keep it after I 
got it. It certainly was a oe day for 


me when I signed that I. C. S. coupon.” 


How much longer are you going to wait before 
you take the step that will bring you advancement 
and more money? 

It takes oniy a moment to mark and mail this 
coupon and send it to the International Correspon- 
dence Schoois at Scranton. Isn’t it better to do this 
today than to wait a year or five years and then 
wish you had? 


Mail the Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE § SCHOOLS 
Box 7680-D, Scranton, Penna. 
Oidest and largest correspondence schoools in the world 
Without cost, please tell me how I can qualify for the 
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If you reside in Canada, send this coupon to the Interna- 
twnal Correspondence Schools Canadian Limited, Montreal 
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COPY THIS SKETCH 
and let me see what youcan do with 
it. Cartoonists trained by this 
school are earning from $50.00 to 
$200.00 or more r week. The 
Landon Picture Chart Method of 
teaching makes original drawing 
easy tolearnat home in sparetime. 
pend sketch with 6c in stamps for 
full information and sample chart 
to test your ability. 

Please state age. 
THE LANDON SCHOOL 
1451 National Bldg. CLEVELAND, 0. 











Fifty Years a Coal Miner 


(Continued from page 135) 
wouldn’t trade jobs with President 
Coolidge himself.” 

The cage began to move. The light at 
the level entrance faded into ‘nothing, 
and blackness clutched at us again. But 
this time the journey did not seem so 
long, and soon the swaying cage shot 
upward into the good light of day. 

David pointed to where a huge breaker 
building stood bleak against the gray sky. 
“That’s the last stage of mining,” he 
said. “There the coal is broken, and 
sorted into sizes for the market.’ 

It still was raining when I shook hands 
with David Jones. 

“When you get to your hotel, then,’ 
he advised kindly, “be wise and get your 
feet into some dry socks and shoes. It’s 
this cold and wet above ground that’s the 
ruination of a man’s health.” 

Could it have been a sly twinkle that I 
saw in David’s old eyes as the cage bore 
him swiftly back into the earth? 





Saves Gas for Airships 


WO professors of chemistry in the 
University of Berlin, claim to have 
solved the problem of flying and land- 
ing airships without releasing the gas. 
Where hydrogen gas is used, this blowing- 
off process is dangerous; and where ships 
use helium, it is expensive. By the new 
method the gas with which the airship is 
inflated is heated electrically. The gas thus 
expanded cools gradually as the ship’s 
load is lightened through the use of fuel. 
The new process, it is claimed, auto- 
matically changes the gas volume, neces- 
sary in different altitudes and air pres- 
sures, without releasing gas that may be 
needed later in the same flight. 

It is claimed the new method will save 
half a million dollars a year in operating 
a big ship, such as the Los Angeles, with 
helium. 





Beware of the Radio 
Battery Gyp! 


(Continued from page 66) 
battery. It is manganese dioxide ground 
up with powdered carbon. You have to 
use the best grade of material and grind 
it just right to get good results. 

There is another funny thing about dry 
cell batteries. For years people have been 
insisting on testing dry cells with an 
ampere meter. The dealer snaps the 
meter on the battery and when the hand 
goes around to 25 amperes or so, the 
customer admits that the cell is a good 
one. As a matter of fact, the amount of 
current that will flow out of a dry cell A 
battery on a short-circuit test of this kind 
doesn’t tell you anything about how long 
it is going to run your radio set. Anybody 
can turn out gyp batteries that will show 
a high ampere meter reading, but the 
trick is to make ’em so that they will 
keep on delivering current to your radio 
tubes as long as possible. 

How are you going to steer clear of 

“ovp > batteries? That’s easy. Keep 
away from fellows who always advertise 
cut prices, and remember that the manu- 
facturer’s name and the dealer’s reputation 
are reliable guides when buying batteries. 






















COMMERCIAL ART 


Meyer Both Company, maintaining the 
most widely known Commercial Art 
Studios in the World, offers you a practical 
training based upon 25 years’ success in produc- 
ing over a quarter million drawings for leading 
advertisers. This attractive profession equally 
open to men and women. Home study in. 
struction. 


Get Facts Before You Enroll in Any School 


Send 4c in stamps for illustrated book 
telling of the success of our students, 














You've heard 

your neighbor praise the 

old reliable Pathfinder, the 

wonderful national weekly home 

Magazine that 3 million people read. You 

can try this unbiased digest of domestic and world affairs for a tri- 
fle. The Pathfinder is in a class by itself—nothing else to equal it; 
time-tested, wholesome. Chuck full of the choicest reading - the 
cream of everything. Science, politics, travel, fun, question box, 
health, radio etc. ;real stories, pictures—instruction, entertainment 
for all. Send 15c (coin orstamps) for this big paper on trial 13 weeks, 
or $1forfull year (52issues), Pathfinder, Washington, D.C, 
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Make Your Mind an index 
from which you select facts, 
figures, names, faces. De- 
velop concentration, self- 
control: overcome bashful- 
ness, formetfuineas. Write fj 
today for FR memor: 
and concentration test and} 
illustrated booklet, “How 
to Remember.’ 


PROF. HENRY DICKSON 
Dept. 929, Evanston, Ill. 
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He Made Himself Strong 


(Continued from page 19) 
discoverer and pathfinder. He worked out 
a systematic series of exercises with dumb- 
bells which, he proved, would develop 
not only the visible external muscles of 
the body, but the internal muscles that 
support the walls of the chest and give 
the heart and other vital organs endur- 
ance against the strain of strenuous life. 

A few of these exercises are illustrated 
here. They can be practised either with 
dumb-bells or without. Some of them 
you probably will recognize immediately, 
especially if you are among the thousands 
who get up early every morning to join a 
radio gym class, or who follow the “daily 
dozen” played by the phonograph. For 
many of the health building exercises we 
practise today are simply modern ver- 
sions and variations of the science that 
Sandow applied to make himself the 
world’s strongest man, and that he passed 
on to the rest of us some 30 years ago. 


ANDOW once said that he expected 

to live one hundred years, and to be 
as strong as ever when he reached the 
century mark. That he was cut short in 
his fifty-eighth year was due perhaps to 
his overabundance of vigor and his con- 
fidence in his own power. His death, 
according to reports, was the result of 
straining himself while lifting an auto- 
mobile, single-handed, from a ditch. 
Perhaps, in his great strength, he forgot 
that men do grow old, and that muscles 
do wear out with time. 

His own physical training consisted 
almost entirely of dumb-bell exercises and 
walking. From my own experience I can 
testify that the system worked. Before 
I began his method of training, I weighed 
about 140 pounds, and the ordinary exer- 
cises with five-pound dumb-bells soon 
tired me. At the end of a few months 
my weight had increased to 165 pounds 
and I found myself able to lift a 100- 
pound dumb-bell above my head with 
ease. 

“My plan is so simple a child can 
understand it,” Sandow would say. But 
in promising that any ordinary man could 
equal him in strength he included certain 
important conditions. First of all, he 
found, it was necessary to possess a 
determination to grow strong. In his own 
case, this determination amounted to a 
passion that was not to be denied. As a 
boy, in Kénigsberg, Prussia, he abandoned 
himself to sports and athletics until he 
became skilled as an amateur gymnast 
and wrestler. In this he acted directly 
against the wishes of his father, who had 
determined that Eugene should become a 
minister, 


\ \ 7HEN his father forbade him to go 

to the circus, the youth would steal 
away to the big tent and the wrestlers’ 
arena, there to dream of matching his 
strength with the strongest. And when, 
in a final quarrel, his strict parent cut off 
his money allowance, the young Sandow’s 
ambitions remained unshaken, even when 
he felt the pinch of poverty. Already his 
assets in life were a trained body, molded 
to almost perfect proportions, skill as an 
athlete, and unusual strength. He turned 

(Continued on page 138) 
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YOU can now easily become a CARTOONIST— 


with pleasant spare time study. 


New method 


makes it amazingly easy—no matter even if 
you’ve never touched a drawing pencil before 


ARTOONISTS earn enormous in- 
comes! Fontaine Fox, Briggs, Bud 
Fisher, Sid Smith, and all the other 

headliners earn more than the President. 
Cartoonists who are at all successful make 
from $50 to $250 a week. And now you 
can easily enter this ‘“‘world’s most fascinat- 
ing, best paid profession.”? You can become 
a cartoonist—during your spare time at 
home. 


New Easy Way 
To Become a Cartoonist 


Have you ever watched a cartoonist at 
work? A few straight lines—a couple of 
simple curves here and there—a splash of 
shading—and then you see the finished 
cartoon! Nothing much to it. It looks 
so very easy. And it is easy for him be- 
cause he knows how. He knows the little 
secrets of originating cartoon ideas, the 
little tricks of exaggeration, action, ex- 
pression and all the rest. 

And now you can learn this secret of 
The Magic Power of a Few Simple Lines. 
Now you can learn how to originate all 
kinds of cartoons—comics, sport, political, 
etc. Right at home during spare moments 
most convenient, you can become a pro- 
fessional cartoonist. 

It’s actual fun learning this way. You 
don’t have to know a thing about draw- 
ing. You don’t need to have ever tried to 
make cartoons. You start at the very 
beginning with the simplest fundamentals 
of cartoon making. Step by step you pro- 
gress easily until soon you know how to 
make cartoons of every description. 


Big Demand for Cartoons 


Never have cartoons been so popular. There are 
50,000 newspapers in this country, and the vast 


majority of them have comic strips, sport and 
human interest cartoons. 

Millions of dollars were spent last year on car- 
toons of every description. And this year even 
more will be spent. Cartoons are finding new uses 
—in advertising, in movies, and in countless other 
ways. The cartoonist finds a wonderful field for 
his work—a fascinating, big money field of glorious 
opportunity. 


Send for Free Book on 
Cartooning 


Learn more about the wonderful opportunities 
for making money in cartooning and how this new 
method makes it easy for you to enter this field. 
Read about our students, how they make money 
while learning, and big salaries after they graduate. 
Our handsomely illustrated booklet is crammed 
full of interesting facts on cartooning and describes 
in detail this remarkable method of learning car- 
tooning. It will be sent — 
to you without obliga- sei eceualiocass 
tion. Mail the coupon for 
this booklet NOW. 


WASHINGTON 
SCHOOL OF 
CARTOONING 
Dept. 242-D 
1113-15th St.,N.W., 
Washington, D.C. 


= Washington School of Cartooning, 
= Dept. 242-D, 1113-15th St., N. W., Washington, D. C. 
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s Please send me, without obligation, your Free 
= Booklet on Cartooning and full details on your 
s new easy home-study method of teaching Car- 
= tooning. Also details of special free offer. Please 
= write plainly. 
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learned by men, boys and women. a 
Write for Free Taxidermy 
Book. Tells all about it. 
Every rtsman, trapper 
i and Nature lover should know this wonder- 
fe ful fascinating art. : 2 












BURN YOUR NAME ON TOOLS 





Tools FromTheft. write with elec- 
tricity any name or design on the hard- 
est and ing eee aod instruments or 
. like writing on r 
pen or. pencil, Complete Outfit 
° pal here. Interest- 
ing Ly skh, lar free. Write to- 
. Agents wai 5 
- ARKOGRAF PEN CO. 
1171-A East Stark St., Portland, Oregon 
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thwestera School of Taxidermy 1782 Elwood Bldg.. Omaha, Neb.. 








Think of being able to offer 
a $40.00 suit made of the fin- 
est quality of pure Virgin 
Wool; fit, fabric and fashion 
guaranteed, at the powerfully attractive 
price of $23.50! Can yousell such values? You 
can, if the experience of 2,500 other salesmen 
means anything. And you don’t have to know 
anything about selling clothing. We’ll take 
you, train and equip you to go out and make 
a success of this work if you are honest, am- 
bitious and willing to work. If you are, write 
us. You'll hear from us promptly with the 
full facts. Address Dept. 743 


William C. Bartlett, Inc., 850 Adams St.,Chicago 












138 





Telling of Fame and Rewards 
Won by Men Who Solve 
Finger Print Mysteries 


“ ....Shortly before midnight a young 
couple slipped away from the dance in 
a long, low, rakish roadster. Early next 
morning they were found dead beside 
the road.” 


Who had committed the murder? 


- Read the rest of the story on page 15 
of our new Finger Print book. Find 
out how the murderers were traced, 
tried and convicted, and how a certain 
finger expert solved five murder mys- 
teries and secured 97 convictions in 
less than in a year. 


In these thirteen stories of crime, daring rob- 
beries, mysterious murders, thrilling escapes, 
you'll read of men who achieved fame, big re- 
wards and important positions in a short time 
through the study of finger prints. 

Find out how you, too, can become a Finger 
Print Expert. 


Finger Print Experts Needed 


More and more the detection of crime resolves 
itself into a problem of identification. More 
trained men are needed. University of Applied 
Science graduates get first choice at the big 
positions. 

You can learn finger print identification in a 
few months in your spare time — at home. 


Send Coupon! 


This book cannot be ot at any newsstand 
or book store — but it will be sent to you FREE 
if you write to us at once. Thirty-two pages, 
illustrated in color with weird crime pictures. 
This book explains your opportunities in Fin- 
ger Printing and tells how you can get a pro- 
fessional finger print outfit FREE. Write today. 


University of AppliedScience 

1920 Sunnyside Ave., Dept. 13-62 Chicago 
PSS See SSeS eee eee eee 
University of Applied Science, Dept. 13-62 

1920 Sunnyside Ave., Chicago, Ill. 

Please send me free your 32-page illustrated book, 
“*Finger Prints.”” I understand that there is abso- 
lutely no obligation. Also tell me how I can become 
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He Made Himself Strong 


(Continued from page 137) 
to the circus and theater for a livelihood, 
traveling from town to town through 
Belgium and Holland. 

Once, in Amsterdam, he found him- 
self penniless and without a job. He 
pawned everything he owned of value. 
When this money was gone, he was sorely 
tempted to return home at his father’s 
invitation. But.in the end he refused. 
-He stuck to his ambition. 


ig THE emergency Sandow hit upon an 
ingenious but desperate scheme to make 
himself known and get a job. Through- 
out the city were scattered weight-lifting 
slot machines on which the Dutch youths 
were accustomed to test their muscles. 
Enlisting the confidence of a cabman, 
from whom he borrowed enough small 
change to insert in the slot machines, 
Sandow drove through the streets in the 
dead of night, from one machine to 
another; and each machine in turn he 
wrecked with a single. pull on the handle! 

The whole city was aroused, and a 
reward was offered for the capture of the 
“band of vandals” whose combined 
strength was beliéved to have been 
responsible for the outrage. When, on a 
succeeding night, Sandow was arrested 
with the cabman on suspicion, and con- 
fessed that he had wrecked the machines 
single handed, the police laughed in his 
face. Only when he demonstrated his 
great strength by laying low one of the 
biggest town constables was he able to 
convince them. Immediately he became 
a hero, and a theater owner who at first 
had refused him a job signed him up for 
a long engagement. 

On another occasion a professor of 
anatomy at the Académie des Beaux 
Arts in Paris abruptly refused him a job 
as a model. The professor, turning away 
from him, was mounting the stairs to his 
classroom when Sandow suddenly seized 
the man’s legs, and lifting him as he 
would a child, set him down again beside 
him. Sandow got the job, 


—- requisite, besides determi- 
nation, which Sandow laid down for 
the man who would grow strong, is con- 
centration. 

“Tt is the mind—all a matter of the 
mind,” he would tell his pupils. “‘The 
muscles really have a secondary place. If 
you lift a pair of dumb-bells 100 times a 
day with your attention on some object 
away off, it will do you little good. If, 
however, you concentrate your mind 
upon a single muscle or set of muscles, 
for three minutes a day, and say ‘do 
thus and so,’ and they respond, there 
will be immediate development.” 

I know it to be a fact that there was 
hardly a waking moment when Sandow 
was not exercising one or more of his 
muscles. Even while sitting down read- 
ing a paper he would keep his muscles 
moving all the time. It was to teach the 
value of such concentration that he 
invented a dumb-bell with a spring grip 
that required the user to give attention 
to movements of hands and fingers while 
exercising other muscles of the body. The 
elastic exerciser that many of us have 


(Continued on page 139) 
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He Made Himself Strong 
(Continued from page 138) 
hung on the wall in our homes was 
another of his inventions designed to aid 
concentration on the development of 
particular sets of muscles. 


UT concentration of itself, Sandow 

emphasized, was of little value unless 
accompanied by a thorough knowledge 
of the machinery of the human body. 

“The very secret of my system,” he 
once said, “lies in knowing just where 
you are W eak, and going straight to work 
bringing that particular part up to the 
standard of your best feature; for there 
is a best feature in every man, as there is 
also a worst. Knowing your weakness, 
the secret is to concentrate your mind 
and energies on that weakness with a view 
to correcting it.” 

From the time he was a boy of 16, 
Sandow never ceased to be fascinated by 
the study of the body. At the University 
of Géttingen, and later in Brussels he 
specialized in anatomy. And it was his 
close knowledge of his bones and muscles, 
their functions and their power that 
enabled him, at the age of 23, to leap into 
world-wide fame almost overnight. 

His great opportunity came at the 
Westminster Royal Aquarium in London, 
where a giant named Samson, who titled 
himself ‘the strongest man in the world,” 
had offered a challenging £500 stake 
to any man who could duplicate his 
feats. At this time, Sandow had gained 
considerable success on the Continent. 
In Rome, he had attracted the attention 
of King Humbert by his performances, 
which included the defeat of the noted 
Italian wrestler Bartoletti. In Milan, he 
had opposed three wrestlers in one match 
and had vanquished them all. Thus far, 
his feats of strength had been confined 
mostly to weight lifting and wrestling. 


UT in London the great Samson 
offered something entirely different. 
Among other feats he would break heavy 
chains by the expansion of his chest, and 
snap iron bars across his legs. Never had 
Sandow attempted such feats when he 
climbed into the ring on that memorable 
November night in 1889 to take up 
Samson’s challenge. But he entered with 
a confidence that amazed the audience of 
sportsmen. For he knew himself. He 
knew what his mighty sinews could do if 
put to the test. He called them into play 
and they responded. The great chest 
heaved. The chain parted. 

Not only did Sandow duplicate every 
performance of Samson, but he added a 
few of his own in weight lifting that 
baffled “the strongest man on earth.” 

From that night Sandow’s reputation 
was assured. Then began a series of exhi- 
bitions in England, Scotland, and finally 
in America. And everywhere he was 
idolized. ) 

No doubt many of you recall the sen- 
sation of his opening engagement at the 
famous Casino in New York City, or his 
subsequent performances in Boston and 

hicago. Perhaps you recall how he 
would lift above his head with one hand 
a huge dumb-bell containing two men, 
one in each sphere, or how he would 





(Continued on page 140) 

















and perhaps you, like other am- 
bitious men, due to the lack of money, 
time and education necessary to master 
difficult mechanical trades, wonder what 
you can get into quickly and make the most 
out of, now! Haven't you overlooked the 
very thing you are looking for? For there 
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He Made Himself Strong 


(Continued from page 139) 
balance three horses standing on a plank 
on his chest, or how he would lift a 500- 
pound weight with his little finger. 

But other events, never to be forgotten, 
were the receptions held in the theater 
after his regular performances, or in aris- 
tocratic mansions, attended by men and 
women of high society. Sandow always 
took enormous pride in his muscles, as if 
they were some great masterpiece of his 
creation, and it pleased him to exhibit 
them. I can see his handsome figure yet 
as he strode from his dressing room like 
a statue of Hercules come to life, his 
rather short body straight and massive, 
his head covered with a mass of thick 
golden curls. 


HE WOULD pass quickly from one 
member of the select company to 
another, bidding each in turn to test his 
biceps or sound the depths of his great 
muscle-armored chest. 

“You may think my muscles are always 
hard,” he would say to one of the ladies. 
“But feel my arm now.” She would clasp 
her two daintily gloved hands around his 
arm and would express surprise to find 
the flesh quite soft. “Well, now we'll 
harden it,” he would say, and instantly 
the muscles would swell into ridges as 
hard as steel. 

If Sandow was proud of his strength, he 
was not lacking in courage. One of the 
most amazing things I ever saw him do 
occurred in San Francisco in 1895 after 
we had formed a partnership in which I 
did the publicity work, and he the weight 
lifting. There was an animal show in 
town, and we arranged to stage a fight 
between Sandow and a lion in a circus 
tent I erected on Market Street.. The 
night before the event a trainer who 
entered the lion’s cage was torn to pieces, 
and so you can imagine the size of the 
crowd that came to the show the next day. 

The place was packed when, just as the 
lion was being transferred in a wooden 
box from a wagon to the tent, the beast 
escaped. Every showman not engaged 
instantly grabbed tent stakes and clubs, 
forming a line of defense to keep the lion 
from rushing into the main tent and 
causing a panic. 


UST then Sandow came along. With- 

out hesitating, he walked right up to 

the lion, grabbed him by the throat, and 
tail, and carried him back to the box. 

And when, a few minutes later, Sandow 
stepped into the cage for the big fight, 
the lion gave one look at him, then 
turned about and stuck its nose in the 
sawdust. It wouldn’t move. Sandow 
picked it up by the tail and carried it 
around the cage. 

Sandow never believed in training, as 
the term is understood among football 
players and track athletes. 

“People who eat only by rule are 
foolish,” he once said. “They go into 
what they call training before a fight, and 
when it comes to the occasion they can 
hardly stand up. Then it is a question of 
which is the most starved man as to who 
goes under. I do nothing to excess. I 
drink what I like, I eat what I like, I 


smoke all I like, but it is not to excess.” 
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Chicago, Ill, 








522 SCIENTIFIC AMERICAN BLDG. 
Washington, D. C. 


664 HOBART BUILDING 
San Francisco, Cal. 


‘519 VAN NUYS BUILDING 
Los Angeles, Cal. 








rug in two. B—The artist has drawn the 
bus bars that should connect _the cells of 
the battery in series, in such a way that 
each cell will be short-circuited. 





Ernest H. Dale, Philadelphia, Pa. 
Chas. V. Fairchild, Los Angeles, Calif. 
G. A. Graham, Baltimore, Md. 

Harry H. Kern, C 
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Books and Information on Patents 
and Trade Marks By Request. 
Associates in All Foreign Countries. 














To the Man With an Idea 


I offer a most comprehensive, experi- 
enced, efficient service for his prompt, 
legal protection and the development of 
his proposition. 


Send sketch, or model and description, for 
advice as to cost, search through prior United 
States patents, etc. Preliminary advice glad- 
ly furnished without charge. 


My experience and familiarity with various 
arts, frequently enable me to accurately ad- 
vise clients as to probable patentability be- 
fore they go to any expense. 


Booklet of valuable information and form 


for properly disclosing your idea, free on re- 
quest. Write today. 


RICHARD B. OWEN 
Patent Lawyer 


6 Owen Building, Washington, D. C. 
41-D, Park Row New York City 
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TO PATENT PROTECTION 


Before disclosing your invention to anyone 








ON” to be signed and witnessed. A 
sample form together with printed instructions 
will show you just how to work up your evi- 
dence and establish thesame before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds ofinventors all 
over the United States and_Canada in the ad- 
vancement of inventions. schedule of fees 
willbe found reasonable. The form “Evidence 
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DON'T LOSE YOUR RIGHTS} 


send for blank form ‘EVIDENCE OF CON- § 
CEPTI 


of Conception,” sample, instructions relating } 
to obtaining of patents and schedule of fees 
sent uponrequest. Ask for them,—a post card 





Originators of forms “Evidence of Conception.” | 
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/ our terms, methods, etc. Send 
of your invention for Inspec- 
tion and Instructions Free. 
Terms Reasonable. Best Ref- 
erences. 


Dept.130, Washington, D.C. 








RANDOLPH & CO.: 


PROTECT 


NVENTORS your iveas 


Send for our Guide Book, HOW TO GET A PATENT, 


and Evidence of Invention Blank, sent Free on request. Tells 


model or sketch and description 


iti: 
Dn suse cdvnssinvedeeseesbucerneessess 


| STREET..... bobbie eee 6005000000060 .0v 0000s 


an 














$1000 in Cash Awarded 


(Continued from page 32) 





Additional Prize-Winners 
FIVE PRIZES—$10 EACH 


ornell, Wis. 
Mrs. H. B. Walker, New Orleans, La. 


SIXTY PRIZES—$5 EACH 


Archie Amos, Fort Wayne, Ind. 
Lt.-Comm. Paul M. Bates, McCook Field, Ohio 
E. J. Baumberger, Granite City, Ill. 
Paul E. Berlin, Baltimore, Md. 

Mrs. Charles G. Booth, Toledo, Ohio 
J. B. Brinkley, Jacksonville, Fla. 

Joe Brogdan, Oakland, Calif. 

H. A. Connor, Edmonton, Alta., Can. 
Geo. B. Cox, Madison, Wis. 

Harold B. Crane, Battle Creek, Mich. 
H. J. Foster, Portland, Ore. 

L. G. Hammond, Columbus, Ohio 
Charles Haustein, St. Louis, Mo. 
Vernon Hendren,, Moline, IIl. 

Alfonso Hering, Santiago, Chile, S. A. 
Robert E. Hester, Oakland, Calif. 

J. B. Hobson, Fort Smith, Ark. 

H. H. Holloway, Hollywood, Calif. 
HelenfHoward, San Diego, Calif. 
Mrs. J. E. Hyndman, Ocala, Fla. 
Mrs. McK. W. Jambor, Milwaukee, Wis. 
R. H. Kasper, Philadelphia, Pa. 

R. W. Kennedy, Peckville, Pa. 

A. Hamilton King, Waverly, Va. 
Martin K. Klein, Glens Falls, N. Y. 
Mrs. John Kruger, Toledo, Ohio 
William Kuhn, Atlanta, Ga. 

James C. Lamb, Warsaw, Vae 

C. W. Lange, Erie, Pa. 

R. F. Lindow, Milwaukee, Wis. 

A. E. Livingston, Wayne, Pa. 
Francis J. Lorenz, Ithaca, N. Y. 
John M. Lorenz, Los Angeles, Calif. 
Donald Mackenzie, Reading, Pa. 

F. McAlpin, PointtLoma, Caz. 

Miss Valois McDonald, Akron, Ohio 
Henry J. Meyer, Jersey City, N..J. 
John G. Miller, Cum >erland, Md. 
Byron E. Moore, Los Angeles, Calif. 
William B. Parmelee, Chicago, IM. 
William J. Patrick, Brooklyn, N. Y. 
E. W. Pursell, Lakewood, Ohio 
Arthur F. Randall, Boston, Mass. 
Thomas Reedy, Denver, Colo. 

Mrs. Agnes E. Reimer, E. Orange, N. J. 
Wm. H. Ridgwell, Norfolk, Va. 
Harry F. Sampson, Brockton, Mass. 
H. L. Schick, Elverson, Pa. 

John W. Scofield, Stamford, Conn. 
Jesse W. Simpson, Anderson, S. C. 
Albert L, Snedaker, Mt. Ephraim, N. J. 
Mrs. TheresafSolomon, New York 
Wilmer E. Stevens, Laramie, Wyo. 
A. D. Turner, Kentville, Nova tia 
Henry J. Wagner, Milwaukee, Wis. 
Louise Gardiner Walshe, Jersey City, N. J. 
A. K. White, Newport, N. H. 

W. J. Wilson, Omaha, Neb. 

ALF. Wolf, Lockport, N. Y. 

H. L. Woodson, Roanoke, Va. 


What Stories Do You Like 
Best in This Issue ? 


UT out this coupon today, fill it 
in, and mail it to The Editor, 
PorputarR Science Montutry, 250 
Fourth Avenue, New York City. Let 
us know ‘your opinion of the articles 
in this number. 
My choice of the stories in this 
number is as follows: 





ET, TT ETO 














— 








Febt 


— 

















i 

















February, 1926 
















































4? 














New York Office 
Suite 1007 Woolworth Bldg. 





























Se 
ie pa 3 a 





























Philadelphia, Pa., Office 
Suite 518-519 Liberty Bldg. 




















Victor Bldg. 

















OUR OFFER: 


. Your first step 
? Before disclosing an invention the inventor 
should write for our blank form ‘RECORD 
OF INVENTION.” This should be signed, 
witnessed and returned to us together with 
model or sketch and description of the in- 
vention for INSPECTION and INSTRUC- 
TIONS. 


NO CHARGE FOR THE ABOVE INFORMATION 


Our Four Books Mailed 


Free to Inventors 


Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed. 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark 
Protection. Information regarding Trade- 
. Marks and unfair competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Coun- 
tries, and secure Foreign Patents in shortest 
time and at lowest cost. 


Progress of Invention 


Description of World’s Most Pressing Problems by 
Leading Scientists and Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT 


TO MAKE YOUR CASE SPECIAL AND AVOID DELAY 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to secure protection, save correspondence 
and obtain early filing date in Patent Office. To secure 
special preparation of your case send $25.00 on account 
with model or sketch and description of your invention. 


Private Office, Victor J. Evans, with view of Patent Office Through Window 





Highest References Prompt Attention Reasonable Terms 


VICTOR J. EVANS & CO., Patent Attorneys 
. Main Offices: 760-9th St., N. W., Washington, D. C. 
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ooks as described above. 
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Great Inventors 
Now Teach You 


How to Invent 


Edison Says Invention is 
a Science and should be 
taught as a Profession 


Thousands of inventions are needed today. Just 
one little idea can bring you fortune and fame. 
The world is waiting for new inventions in 
engineering, chemistry, household articles, radio, 
and other fields — and 
will pay big money for 
even the simplest idea. 
Little things like the 
tin bottle cap, the 
crimped hair-pin, the 
rubber on the end of 
a pencil brought their 
inventors hundreds of 
thousands of dollars. 

Couldn’t you make 
some equally simple 
invention? Haven’t 
you ideas that could be 
turned into money? 
Inventing isn’t a mat- 
ter of blind luck—it 
isn’t a question of 
guesswork. Invention 
is based on certain 
rinciples, just as any other profession. It fol- 
ows a definite course of procedure step by step 
from the origination of the first idea to its final 
development on a commercial scale. 


Learn at Home 
in Spare Time 


Hitherto, every inventor had to work out these 
principles of invention for himself. For every suc- 
cessful inventor knows and uses these principles. 
He knows WHAT TO INVENT and HOW TO 
INVENT. But now you can learn in a few months 
what it took great inventors years of discourage- 
ment and terrific struggle to acquire. Raymond F. 
Yates, who, with fourteen other famous inventors, has 
now revealed, for the first time, the secrets of in- 
vention. They explain how to originate ideas, how 
to develop: and perfect your ideas, how to patent 
your inventions, and how to sell them to your best 
advantage. In short, they make it amazingly easy 
for you to become an inventor, simply by learning 
the whole wonderful science of invention, step by 
step, from beginning to end. It requires just fasci- 
nating moments of your spare time at home. 


First Course of Its Kind 


This is the first course in practical Invention 
that has ever been devised. Now you can take 
Edison’s advice and actually learn HOW TO IN- 
VENT—how to make Invention a profession! In 
simple, easy-to-understand language, you are told 
how successful inventors work; you learn how to 
use the secrets of invention that convert a simple 
little idea into money. 


FREE 


New Book on Inventive 
Science 


A wonderful new book has just come from the 
press that tells all about the Science of Invention; 
that shows how great inventors work, how little 
ideas have made fortunes; how you, too, can easily 
learn the secrets of successful invention. This 
fascinating Book will be sent free to all those 
who are genuinely interested. Send for this Book 
today, as only a limited number are available for 
free distribution. Write your name and address 
on the coupon below, or send a post card NOW! 
There is no cost or obligation. 


BUREAU OF INVENTIVE 
SCIENCE 


Dept. 22, Wisner Bidg., Rochester, N. Y. 





Raymond F. Yates 


Bureau of Inventive Science, Py” a2. 
Wisner Building, Rochester, N. Y. 


Please send me your free book, “The Science of In- 
vention.” 
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World’s Strangest Firemen 
(Continued from page 36) 


told me, “‘are quite common. This hap- 
pens when a building near one that is 
burning, gets so hot that the wood in it 
becomes carbonized and bursts into 
flame, even when no spark or fire has 
come in contact with it. Woodwork too 
near a radiator will sometimes dry out, 
become carbonized and catch on fire.” 

In fireproof buildings practically the 
only point at which fire can get into an 
adjoining building is by melting or break- 
ing through the windows. “That is 
why,” Mr. Muldaur explained, “tests 
for wired glass are important. Wired 
glass won’t melt, and even if it is broken, 
it will hang together and keep flames out. 


“ C\PONTANEOUS combustion fires re- 

main the most surprising. It seems 
to most persons that these leap from 
nothing. They are caused by the gradual 
oxidization of animal or vegetable oils in 
restricted space where there is not suffi- 
cient circulation of air to carry the heat 
away. One man, for instance, had a 
little closet under a stairway in his base- 
ment garage, where he kept oily rags. 
The walls and ceiling were covered with 
thick plaster, the floor with concrete— 
absolutely fireproof, he thought. Imagine 
his surprise one day when he opened 
the door and found the interior a mass of 
flames. The rags had ignited of them- 
selves. 

“Have you heard of the nurse who was 
caring for a patient with severe burns? 
After oiling his body she covered him 
thoroughly with blankets. A victim of 
spontaneous combustion, he came to a 
tragic end. 

“Not long ago 4 candy factory in 
Virginia had a mysterious fire. It 
seemed to originate ina pile of a peanut 
skins; not shells, but the thin red nut skins. 
That didn’t seem possible, even to us, but 
investigation showed that particles of 
the nuts sticking to the skin amounted 
in the aggregate to a quantity of oil, and 
it was quite probable that the skins had 
ignited spontaneously. 

“Anything, everything, can cause 
fires,” said Mr. Muldaur. “To prevent 
and fight them require the hardest work 
and constant care.” 


British Wireless Planes 


HE first stage of success with wire- 

less controlled airplanes is said to 
have been reached recently in England. 
The authorities carefully camouflaged 
these tests, but an accident revealed the 
secret. The tests were made near an air- 
plane station on the south coast, but the 
inhabitants of the town never suspected 
that the planes they saw flying over the 
sea carried no men. Some weeks ago a 
monoplane, one of the three machines 
used in the experiments, became un- 
manageable and crashed to the shore. 
Then the secret was out. 

These wireless controlled planes take 
steeply banked turns and climb and dive. 
They go through a surprising number of 
stunts, and perform complicated man- 
euvers. When a plane is launched, the 
navigation is carried out by a form of 
dead reckoning. 








CARPENTERS 


Up-to-date inside information in handy torm, 
Practical Guides for Carpenters, Build- 
ers, Joiners—and all building Mechani 
Short-cuts, modern methods o=p ained in clear 
language, pictures, charts, tables and dia- 
grams. All Totstionsansweres Sree 
solved. A highly endorsed lib for. 
Carpenters and Builders. AUDELS CAR 
Org. , BUILD Gi 








New set —just out! Practical illustrated 
reference library and study course for Plumb- 
ers, Steamfitters, Gas Fitters, Sheet 
Metal Workers Drau htsmen, Engi- 
neers —all Building de Students, 
An authentic pocket series, 
covering advancements and ( 
short - cuts of Plumbing and Heating Trade! 
AUDELS PLUMBERS & STEAMFITTERS 
GUIDES, 4 VOLS. $6 cover the entire field. 
Answer your questions, with clear diagrams 
m8 and concise language. 1670 Pages—3642 Illuse 
trations. Pocket size, Flexible covers. Free exami- 
nation. $1 a month, ¢f satisfied. Mail coupon NOW! 
( 


New, complete reference De and 
course for Bricklayers, Cement Work- < 

ers, Plasterers, Tile Setters, Stone 

Masons, with practical outline of Steel (} 

Construction. Every masonry question 

answered clearly so you can un- @ 

derstand. Anauthority on all the 

Advances, Short-Cuts and Modern 

Practices. AUDELS MASONS & 

BUILDERS GUIDES, @ VOLS. $6 cover ail 
Mason trades with Answers, Definitions & 
Diagrams, easy to readand study,’ 1100 F ages 

—2067 Illustrations, Pocket size. Flexible covers. 

Examinebooks Free! Pay $1month. Mail coupon today! 





Asimp lified Ready Reference 
and Study Course in practical 
electricity for professional elec- 
tricians, engineers and all elece 
tricity students. A Handy Helper 

covering Wiring, Radio, 

calculations, armatures, main- 

. AUDELS 

VOL.$4. Coversevery subject 

in one handy leather bound flexible 

: 5 ‘ages, 2600 Diagrams. 
Easy to read and learn.) Examine Handy Book free! 
Pay $1 a month 7f satisfied. Use this coupon NOW! 
Sm me Ee eee ee eee 
THEO. AUDEL & CO. 65 W. 23 St. NewYork City 
Please mail me for free examination 
Ene Sone — - fe é Fa 
a books satisfactory, I will mail$1 in? days 
ebibullafon each set ordered and will mail $1 a 
COUPON onth on each set ordered until I have 

paid purchase price. 

Bh eee PLUMBERS 
GUIDES - - $6 GUIDES --- $6 
MASONS ELECTRICIANS 
GUIDES - - $6 HANDY BOOK $4 
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TURE 


Try this to be 
rid of Rupture 
Immediate and permanent relief and 
comfort isassured torupture sufferers 
by the Schuiling Rupture Lock. It seals 
in the opening. No elastic bands, cruel 
springs or binding braces. Nothing to irri- 
tate or chafe. No harness to wear. 
simple device. Relief, comfort and safety 
result from its use. Write for free book 
and trial offer. 
SCHUILING RUPTURE INSTITUTE 
181 Murphy Bldg. Indianapolis, Ind 


“DON'T SHOUT” 


**T hear you. I can hear now 
as well as any body. ‘HOW?’ 
§ Pio THE MORLEY 


Employed by 































PHONE. I've a pair in 
my ears now, but they are 
invisible. I would not know 
Ihad them in, myself, only 
that I hear all right.” 


The Morley Phone for the 








is to the ears what 
glasses are to the 
. Invisible, 
a ay" — meee 
Et less. Anyon just fc. er one hundred tho: 
sons ont ee for booklet : and testimonials. 


ME MORLEY CO., Dept. 797, 10S. 18th Street, Philadelphia 
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500 QTS. OF 
FIRE GAS 
FROM 


1 QT. OF LIQUID 


At last, the ideal way to put out 
fires quickly, has been discovered. 
This is a new fire gun, that shoots a 
chemical more than 25 feet without 
pumping. And this chemical coming 
in contact with fire creates a gas of 
more than 500 times the original 
volume. This gas smothers out fires 
instantly by shutting off the air. 
It puts out celluloid, gasoline, kero- 
sene fires that water only makes 
worse. Absolutely stainless to clothes, 
harmless to people. Inexpensive. 
Always ready. Absolutely necessary 
for cars and homes, farms, garages, 
factories, schools, etc. Write at 
once for low price introductory offer 
to the Weldon Manufacturing Com- 
pany, Dept. B-6, Grand Rapids, 
Michigan. Agents or spare-time 
workers interested in making up to 
$25 a day should write immediately 
for sales plan.—Adv. 














Clear-Tone_ « 
Ci TO 

NO, Your 

Zag) OE skin can be 

eS quickly cleared 

} of Pimples, Black- 

heads, Acne Eruptions on 

the face or body, Barbers Itch 

and Eczema, Enlarged Pores, Oily 

or Shiny Skin. CLEAR-TONE has 

been Tried, Tested and Proven its merits 
in over 100,000 test cases. 

REE WRITE TODAY for my FREE 

Booklet—“‘A CLEAR-TONE 

SkIN”—telling how I cured 

myself after being afflicted for fifteen years. 

E.S. GIVENS 153 Chemical Bldg. Kansas City, Mo, 











Make storekeeper’s profits without store- 

keeper’s troubles. We'll show: you how. 

In fact, we'll put you into business, furnish every- 

ing you need, train you, carry stock for you— 

t your investing a penny. We'll work with 

you until we’ve made pe a success. We have 

doneit for others, We'll do it for you—provided 

are honest, ambitious and willing to work 

If you are, write us. You'll hear from us at 
cuce with FACTS. Address.Dept. 142 


GOODWEAR Chicago, Inc. 


$44 West Adams Street CHICAGO, ILL. 


100 in Prizes 


SeeCash Prize Offer on Page 4 


0 front advertising section 
























The Dumbest Genius 


(Continued from page 38) 


In any intelligence test the spider 
The experiment with the ; 


ranks low. 
bundle of eggs and the cork pellet has 
already demonstrated this. Sometimes 
the spider will miss her aim when trying 
to deposit her eggs in her half-finished 
nest. It would seem certain that she 
must have seen them fall to the ground, 
but she continues laboriously to finish 
the nest and seal it up carefully. 


Finegan the spider’s instinct 
has dominated her intellect. The 
great French naturalist, Fabre, took a 
burrow-building type of spider from her 
home in the ground, and put her in a 
cage, where there was plenty of earth. If 
he started a burrow for her, she would 
complete it and make a perfect home. 
But if he left the ground untouched, the 
spider would pine away and die, rather 
than start a burrow. Fabre’s interpreta- 
tion of this was that the spider being 
accustomed to building but one burrow in 
her lifetime, would not build another one, 
even though her stubbornness meant her 
death. When one already had been started 
for her, she seemed to be under the 
impression that she was merely improving 
her old home. 

The spider’s mind can work forward to 
new improvements, but cannot retrace 
its steps and start the process all over 
again. 

Many of the spider’s actions can _per- 
haps be traced to poor eyesight. She has 
eight eyes, but they seem to do her 
little good, either singly or collectively. 
They are immobile, and each is composed 
of one large lens. There are no eyelids. 
There are few nerve endings, and the 
spider can probably discern only motion, 
form, and perhaps color. 

There is little doubt that a spider 
hears, but how still remains a mystery. 
As for sense of smell, careful experiments 
have indicated that the spider can dis- 
tinguish between odors. The sense of 
touch, of course, is developed very highly. 
Her sense of taste has never been deter- 
mined. 


ESIDES these five senses, the spider 
seems to have a sixth sense—a sense 
of self-protection. She needs it, for the 
voracious birds and the murderous digger 
wasps are her sworn enemies. There is no 
escape, once they find her. So she resorts 
to the most elaborate stratagems to avoid 
detection. 

One species, inhabiting the shore lines 
of the Pacific, may be found at low tide 
crawling around on the rock and coral 
reefs. But when the tide rises, you search 
for them in vain. Where have they gone? 
The answer is an amazing one. Each 
spider, when the tide starts to come in, 
takes refuge in a crevice and spins over 
her retreat a sheet of silk, impervious to 
water. Here she lies in safety with a sup- 
ply of air until ebb tide exposes the site 
again to the sun. 

Despite all we know about the spider, 
she is still much of a mystery. 

Can any spider’s poison kill a man? 
That is still an unsettled question, though 
most scientists believe the answer is “‘no.”’ 











Learn to Play JAZ 
by Ear in 90 Days 


Be a master of jazz, syncopation, melody. It 
is easy to learn at home in your spare time. 
Wonderful Niagara Method shows you how. 


By R. C. JAMES 


How I used to wish that I could sit down at the piano 
and pour out the golden syncopation of American melody, 
like the jazz piano players I had heard. How I used to 
wish that I could be the popular one in every crowd. 

But I could not play a note. I did not know a thing 
about music, 


Niagara Method Shows The Way 


Then somewhere—just as you are reading this—I 
read of the Niagara Method which makes piano playing 
wonderfully simple. I sent for Director Wright’s book 
“The Niagara Secret.” I read the book, and I knew it 
was right. 

I followed Director Wright’s principles, and in no time 
I had caught on to his ideas. 


Simple—Easy—Delightful 


And the best part of it all is that there is nothing hard 
about the Niagara Method. Ina short time, by follow- 
ing Director Wright’s principles and by devoting a part 
of my spare time to the practical application of his course, 
I soon learned to play. 

No tiresome scales—no arpeggios to learn—no weary 
hours of practice—no do-re-mi—no meaningless exercises, 
If you know the Niagara Method, you can sit down and 
reel off any popular song which the high-priced orchestra 
leaders play in the cabarets, clubs, hotels, dance halls, 
or theaters. 


Decide to Begin Now 


If you have never played a note, or if you do play— 
no matter how well—you too may become a master of 
jazz and melody by learning the simple, wonderful 
Niagara Method. 

Don’t wait another day. Send the 
coupon now for the “Niagara Se- 
cret.”’ This book is yoursabsolutely 
FREE. If 10c (coin or stamps) is 
enclosed you also receive wonderful 
booklet‘‘Howto Entertainat Piano.” 

Ronald G. Wright, Director 

Niagara School of Music, 

Dept.856, Niagara Falls, N. Y. 













NIAGARA SCHOOL OF MUSIC 
Dept.856, Niagara Falls, N.Y. 
Without obligation mail me your book “The Niagara Se- 
cret.” I enclose 10c for book“‘How to Entertain at Piano.” 


Name. 
Street. 
City. 


Koy 


Ox / and be your own Boss 
Ty ey 



























// Man with car wanted to take 
/ otders for our big line of 241 House- 
113) H/ hold Necessities. No experience nec- 

essary. We supply the capital and 
help you get started. Write for Free Book. 


Furst-McNess Co. Dept. 124 Freeport, Ill. 


64 Illustrated Pages 
of Radio Bargains! 








Write for Catalog Today 
RANDOLPH RADIO CORP. 
159.N. UNION AV. Dept. 3 CHICAGO, 1 
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Earn $2,000 to $10,000 a Yéar! 


Why work for small pay? Learn a good trade. Know autos—how to repair ; e 


them. Get a better job—Now! 


All on best equipment, up-to-d 


















dependent. The demand 
for trained auto 
men is greater 
» thanthesupply. 
. Opportuni- 

ties every- 
re where. Write 

’ today for full in- 
formation about 
Detroit training to 
make the most money. 


ra Michigan State Automobile School 
582 Aute Building, Detroit, Michigan 


Or a business of your own. 
weeks here at the great auto-trade school in the heart of the autoindustry. Think 
of the repair work on eighteen million cars! There are not nearly enough trained 
men to do this work. TRAINED Auto Men Are Wanted! You can be a skilled 
mechanic and auto electrician and Earn Big Money. Experience not necessary. If you 
are mechanically inclined come to Detroit now .to the Old Reliable ‘‘Michigan State.” 


Learn Autos in Detroit 


Here you have wonderful advantages. Study autos, trucks, engines, auto electricity, tractors. 
ate. Many new cars including Packard “Straight Eight” withfour 

wheel brakes, Buick Six (four wheel ccake, 

Oldsmobile, Hupp, Reo, Hudson, many’others. Hundreds 

systems. Expert instructors to teach you; a oe course that slights nothing. 

Visit the great plants of Ford, Cadillac, 

Hupp, Hudson, Studebaker, many others, These great. companies 

endorse this School. Get factory endorsed training at Detroit, the 

Auto Center. Good Positions Open. Here’s your chance to be ins 
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MICHIGAN STATE AUTOMOBILE SCHOOL, 
582 Auto Building, Detroit, Mich. 


Send me FREE and without obligation complete infor- 
mation about Detroit-training to make the most money. 
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AUDELS ENGINEERS: 
B GUIDES 


Practical educators for 
all Engineers, Firemen, \& 
Machinists, Electricians 
and engineer students, 

Right valuable, up-to- ; 
date Guides treating on 
the theory and practice 
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A COMPLETE Hi COURSE 
AND REFERENCE LIBRARY 
8 pocket numbers with Ready Reference 
Index.8754 pages, 4750illustrations. Easy 
toread. Highly endorsed. A good help in 
securing Engineer’s License. Price $12; 
terms, $1 per month. Free Trial. 

INFORMATION: — In A Handy Form. 
Answers to Your Questions and Problems. 
Here is a partial list of the subjects covered:— 
Engine Principles, Valve Setting, 
Pumps,Corliss Engines, Uniflow Engines, 
Pumping Engines, Contractors Engines, 
Locomotives, Marine Engines, Turbine 
Engines, Gas Engines, Oil Engines, In- 
dicators, Producers, Aviation, Steam, 
Fuel Economy, Boiler Construction, Fir- 
ing, Oil Burners, Stokers, Boiler Repairs, 
Pipe Fitting, Heating, cee pe 
Elevators, Dynamos, Motors, Lighting, 
Wiring, Electrical Diagrams, Radio, Elec- 
trical Reference and Calculations. 


SHIPPED FREE 


Not a cent to pay until you see the books. No 
obligation to buy unless you are satisfied. Fill 
in coupon im pencil. Send now—today—get this 
standard library for Engineers and Mechanics. 
so © oe a a 
| ai; 4 ee Eheo. Audel & Co.,65W.23 St,N.Y.City 
Send me AUDELS ENGINEERS 

2 oulug AND MECHANICS GUIDES. 8 
numbers, $12, for free examination. 
: If satisfactory, I will send you $1 
in 7 days, then $1 monthly until $12 is paid. 
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PATENTS 


Trade-marks, Copyrights, Patent Litigation, 
Handbook with illustrations, 100 mechanical 
movements. Sent free on request. 


ALBERT E. DIETERICH 


Formerly member Examining Corp. U. S. Patent Office 
Patent Lawyer and solicitor 
27 years’ experience 
681-A Ouray Bldg. . Washington, D. C. 
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enables you to prepare during 
your interference wit appa present 
duties. mark on coupon the field in which you 
desire success, and we will mail you a valuable book describ- 
ing the opportunities in that field, together with an outline 
of our salary-doubling plan. Also copy of ‘Ten Years 
Promotion in One.’ Thereis no cost or obligation. Find out 
how the salary-doubling plan starts average men and 
women on the high road to success and financial independ- 
ence. Check and mail the coupon NOW. 
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LaSALLE EXTENSION UNIVERSITY 
The World’s Largest Business Training Institution 

Dept. Chicago, Ill. 

Tell me about your salary-doubling plan / 
as applied to my advancement in the busi- j 
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of ‘‘Ten Years’ Promotion in One, 
without obligation. 
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OModetn Salesmanship 
OHigher Accountancy 
OTraffic Management 
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It May Pay You to 
Burn Oil 


(Continued from page 26) 
this item to suit the rate you are Paying 
the kilowatt hour. 

The roaring noise produced by an oil 
burner, combined with the humming of 
the electric motor blower, is a factor that 
deserves careful consideration. It jg 
most objectionable, of course, to persons 
of a high-strung, temperamental dis. 
position. The construction of the house, 
and location of the heating plant in rela. 
tion to the living- and sleeping-rooms, wil] 
govern the disturbing effect of the noise, 


ag equal heat content, oil occupies 
50 per cent less space than coal 
and has 25 per cent less weight. It can 
be stored at a distance from the furnace, 
thus releasing considerable cellar space, 

Fire risk must be considered carefully 
in connection with oil burners. However, 
reliable manufacturers of equipment for 
burning oil have incorporated safety 
devices in their product to such an ex. 
tent that a modern installation is rated 
nearly as safe as a coal furnace. 

It is well to avoid any oil burning ap. 
paratus that has not been approved by 
the Underwriters’ Laboratories. 

The manifest advantages of oil as a 
fuel for home heating undoubtedly will 
result in a great increase in demand for 
grades of oil suitable for this use. It is 
probable, therefore, that the price of fuel 
oil will increase faster than the price of 
coal, Remember that a price increase 
of one cent a gallon for fuel oil is 
equivalent, as far as the hore owner's 
pocketbook is concerned, to more than a 
dollar a ton increase in the cost of coal. 

Do not, under any consideration, 
allow any one to persuade you to install 
a fuel oil burning outfit fitted with a 
small storage tank for oil. Equipments 
have been made and marketed with a 
50-gallon tank placed in the cellar. 
That much oil is equal to less than a half 
ton of coal, and no home owner would 
be satisfied with a half-ton coalbin. 
Insist on a large tank buried beneath the 
ground outside of the house. This cuts 
the fire risk and makes it possible to have 
enough oil to heat your house for many 
months. It also enables you to take 
advantage of the price fluctuations in the 
cost of fuel oil. Nearly all the larger 
cities have regulations covering oil burning 
installations that will tell you what to do. 


The Technical Editor of POPULAR 
SCIENCE MONTHLY will be glad to 
answer questions from readers concefn- 
ing oil burning installations. If you 
write for information, be sure to gi1vé 
the fullest possible details about your 
present heating system, the size of the 
house, and the type of construction. 
Letters may be addressed to the Editor, 
Popular Science Monthly, 250 Fourth 
Avenue, New York City. 





Radio ‘‘Fading’’ Persists 
—. increasing the power of a 
radio broadcasting station will not 
prevent the signals from exhibiting the 
phenomenon known as “fading.” This 
the conclusion reached by the U.S. Bureal 
of Standards as the result of recent tests. 
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Does Your Car Fit 
Your Purse? 


(Continued from page 68) 


vile smelling pipe. “That’s a heck of a 
way to tell a fellow to economize! Still— 
lots of men would rather ride fifty miles 
in a heavy car than a hundred in a light 
one. Tell you what, though, Baldwin, 
you can economize right now by doing 
most of the repair work on this car your- 
self. You are right handy with tools and 
I’ve got more work than I can handle 
anvhow. In fact, I really couldn’t get at 
your car till next week.” 


“T WONDER if I could?”’ mused Bald- 
win. “By jinks, I’m gcing to try it! 
It’s either that or go without lunches.” 
“Go to it,” Gus encouraged. “If you 
et stuck, we can always help you out.” 
“Thanks for the advice, Gus. I'll take 
the boat home and make a start tonight,” 
said Baldwin more cheerfully. 
“By the way, Joe, speaking about the 
cost of running a car, you seem to have 
all the dope right at the end of your 
pencil. Why not show me.a good way to 
keep track of how much it’s costing me to 
run the bus?” 
“That’s easy,” replied Joe, pulling 
out his notebook. “Of course there 
have been a lot of systems worked out to 
keep auto records and some of them are 
fine, but so complicated. 
“My system, though, is really nothing 
but a logbook such as the mate of a ship 
keeps. Only I use the miles on the speed- 
ometer instead of the dates on the cal- 
endar. It is so simple that you don’t need 
any complicated forms, and you can make 
it just as complete as you want. 
“Take one page in your notebook and 
label the column at the left ‘miles.’ 
Mark the next column ‘gas,’ the third 
‘oil,’ the fourth ‘tires,’ and the fifth 
‘repairs.’ Keep your notebook handy and 
whenever you buy gas or oil, or have a 
tube vulcanized, or any repair work done, 
put down the miles your speedometer 
shows and the amount and cost of the gas 
or whatever it is that you are spending 
money on. For instance, suppose you 
make a stop for gas. While the gas is 
being pumped into your tank you'll have 
plenty of time to make a note of it.” 


, HAT about those other expenses 
: you mentioned—depreciation, 
insurance, and so forth?’ Baldwin in- 
quired as Joe paused to catch his breath. 
“I don’t put those down on my regular 
auto log page,” answered Joe. “I use 
another page and simply jot down each 
item as I pay for it, with the date and the 
speedometer reading. That applies to 
everything except depreciation. You 
can’t tell what depreciation amounts to 
until you have sold or junked your car. 
“Everything about a car can be figured 
on a mileage basis except depreciation. 
heoretically at least, depreciation is 
etermined by the number of miles you 
travel, but that applies only when you 
own and run the car for its entire useful 
life. If you sell it while it still is useful, 
the amount you must charge up against 
€ miles you have driven will depend on | 








(Continued on page 148) 
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This Easy Professional Way/ 


You Can! From $50 to Over $200 a Week 
Now Being Paid to Expert Draftsmen. Join 
the Contented, Big-Paying Drafting Pro- 
fession. Most Practical, All-Inclusive, 
Authoritative Course Ever Devised Pre- 
pares You In a Few Short Months— is 
Right at Home. Paves Way For Quick | 




















































and Amazing Salary Increases. Mail 
Coupon for FREE Descriptive Booklet. 


pineerey is booming! Right now 
every railroad, electrical concern, steel 
mill, machine shop, architect, constructor 
of bridges and radio stations, and con- 
tractors are in crying need of skilled 
draftsmen. Never before has the de- 
mand been so tremendous. In the last 
year alone there appeared over 100,000 
ads in newspapers calling for the services 
of trained draftsmen. 


Hundreds of our graduates are holding 
high-salary positions in this marvelous, 
rapidly growing profession. One of our 
most recent graduates—only 2l years _, 
old—three months after completing his 
training, started out as an expert drafts- 
man at $50 a week with unlimited chances 
for rapid advancement. ‘My salary has 
doubled since finishing the course,” 
writes another student, H. R. H. of 
Jackson Heights, New York. ‘$275 for 
one drawing” is the price another gradu- 
ate states he received for his work. 


The Columbia School of Drafting has 
more successful graduates holding down big- 
pay drafting positions than any other school 
specializing in teaching drafting by mail! 


$50 to $200 A Week—and More 


Our Columbia School method—per- 
fected after 15 years of teaching drafting 
exclusively—is a professional course, de- 
signed to prepare you for practical, high- 
salary position as a Mechanical, Construc- 
tion or Electrical Draftsman. 


Earn While Learning 


No matter if you know nothing about drafting or 
drawing now, you can quickly become a drafting 
expert by our marvelous method of practical home 
instruction—instruction which includes Absolutely 
Free all the latest, up-to-date 
material—everything you 


need to do a regular drafting job with. No 
special education or training needed. No 
wasted efforts—no long-winded theories. 
You start by doing actual jobs such as you 
will get later on in the drafting field. Many 
earn even while learning. Personal contact 
with all your work is maintained by men 
who have achieved real success in the draft- 
ing profession. Make your start now. A 
Columbia School training will qualify you for 
a bigger position in a field that is “brimful” 
of money-making opportunities. 


Send for Free Book 

We want to tell you more—more about 
the opportunities and rewards that the 
tremendous drafting profession holds for 
YOU—more about our success- 
ful graduates — more about 
our easy professional method 
of training. Our big illus- 
trated booklet, ‘‘Drafting 
Your Success,” unlocks a 
treasure-house of valuable, 
pay-boosting drafting secrets. 
Send for it at once’—it’s 
FREE. No obligation. 
Mail coupon now. 
Columbfa School of Draft- 
ing, Dept. 42, 14th and T 
Sts., N. W., Washing- 
ton, D. C. 
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Columbia School of Drafting, Dept. 42, 
14th and T Sts., N. W., Washington, D. C. 


Please send me your Free Book, ‘Drafting 
@ Your Success.” 
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front of book 


$100 in Cash front of book 
WANT $158-$225 A MONTH? 


Railway ALL POSTAL SALARIES JUST RAISED. 
MAIL MAIL COUPON BEFORE YOU LOSE IT. 
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o Franklin Institute, Dept. L-295 Rochester, N.Y. 


@ Sirs: Send me without charge, (1) Sample Railway 
@ Postal Clerk Examination questions; (2) tell me how 
> # to get a U.S. Government job; (3) send list of places 
@ at which examinations will be held. 
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“They've tripled your 
salary, dear” 


| TELL you, Tom, it was a lucky day 
for both of us when you sent in that 
I. C. S. coupon. You’d never be where you 
are to-day if you hadn’t decided to study 
in spare time just when you did.” 


Spare-time study with the I. C. S. is winning pro- 
motions for thousands of men and bringing happiness 
to thousands of homes all over the world. In offices, 
shops, stores, mines, mills and on railroads, I. C. S. 
trained men are stepping up to big jobs, over the 
heads of older men, past those whose only qualifica- 
tion is long service. There is a job ahead of YOU. 
Some man is going to be picked for it. The boss 
can’t take chances. He is going to choose a trained 
man with sound, practical knowledge of the work. 

Get busy right now and put yourself in line for 
that promotion. You can do it in spare time in your 
own home through the International Correspondence 
Schools, just as thousands of other men and women 
have done. 


The first step they took was to mark and mail 
this coupon. Make your start the same way—and 
make it right now. 


se 
ail the coupon today for Free Booklet 
NTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 768!-D, Seranton, Penna. 
Oldest and largest correspondence schoools in the world 
Without cost, please tell me how I can qualify for the 
position or in the subject before which I have marked an X: 
BUSINESS TRAINING COURSES 
Business Management [)Salesmanship 
Industrial Management [| Advertising 
Personnel Organization [ |Better Letters 
Traffic Management _)Show Card Lettering 
Business Law _]Stenography and Typing 
Banking and Banking Law [|Business English 
Accountancy (including C.P.A. ) LJ Civil Service 
Nicholson Cost Accounting [| Railway Mail Clerk 
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Bookkeeping L]Common School Subjects 
Private Secretary CL) High School Subjects 
Spanish OD French CJ Illustrating 
TECHNICAL AND INDUSTRIAL COURSES 
[Electrical Engineering O Architect 


[ |Electric Lighting 

[ ] Mechanical Engineer 

[| Mechanical Draftsman 
(_] Machine Shop Practice 
[} Railroad Positions 
[JGas Engine Operating 
(_} Civil Engineer 
[JSurveying and Mapping 


LljArchitects’ Blueprints 
C)Contractor and Builder 
CiArchitectural Draftsman 
C)Concrete Builder . 
Structural Engineer 
Chemistry ([) Pharmacy 
(Automobile Work 
Airplane Engines 





[] Metallurgy O Mining CL) Agriculture and Poultry 
LJSteam Engineering (1) Radio (CJ Mathematics 
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Does Your Car Fit 
Your Purse? 
(Continued from page 147) 


what you get for the car when you sell it 
and that, in turn, is dependent on the 
condition of the secondhand market. 

“Mechanical depreciation—the actual 
wearing out of the parts of the machine— 
also depends to a large extent on how care- 
fully you use it. I mentioned a few min- 
utes ago that your car would be worn out 
in five years, figuring 30,000 miles of use 
during that time. That estimate is based 
on just ordinary care. With extra care, 
you may be able to more than double 
that mileage before the car is ready for 
the junk pile. 


a HAT seems clear enough,” agreed 

Baldwin; “but how does it help you 
to cut mileage cost just to put down the 
gasoline you buy?” 

“Well,” replied Joe, “It tells you one 
thing and that is the actual mileage you 
are getting out of the gas. Lots of fellows 
claim high gas mileage. Most times they 
are talking through their hats. They 
have no figures to prove it, and if they did 
make an actual test, it was under favor- 
able conditions. 

“Tf you keep your record my way, you 
can get the real facts in the case any time 
you want them. Just add up the column 
of gas purchases and divide the result 
into the miles you have covered. In this 
way you can tell how many miles you get 
in winter or in summer, and if you check 
up every month or so, you can tell pretty 
well when your car needs repairs. 

“Tf, for instance, you notice a sudden 
falling off of two miles to the gallon that 
you can’t account for by a cold spell or 
lots of short runs, you can be pretty durn 
sure that something needs attention. I 
discovered a worn out rear axle bearing 
that way—or rather Gus did it for me. I 
noticed that I was not getting the full 
number of miles to the gallon, and Gus 
found that the bearing had worn so that 
it let the brake band up where it was rub- 
bing against the brake shoe. 


“ANOTHER time I noticed that the 
motor was using less oil than usual. 
That seemed funny to me, so Gus looked 
into it and found a small piece of brake 
band had come off and partly clogged 
up the oil pipe. Enough oil got through 
to keep the motor from heating up, but if 
I hadn’t found it in time, the lack of oil 
would have raised hob with the motor.” 
“I’m convinced, all right,”’ said Bald- 
win, pulling out his own notebook and 
thumbing it over to find a couple of blank 
pages. “I'll never spend another cent on 
this bus without entering it in my log, 
you can bet on that. Well, I guess I'd 
better be running along now. I’m going 
to tackle the motor first.” 

“Say, Gus,” said Joe after Baldwin had 
left, “what’s the idea of passing up a 
good job like that?” 

“Forget it!’ Gus growled. “We've 
got plenty of work now. Besides, the kid 
can’t afford it.” 

*“Humph!” replied Joe with a twinkle 
in his eye. “That’s a new one on me—a 
soft hearted guy in the garage business!” 




































This new self-massaging 
belt not only makes you 
look thinner INSTANTLY 
—but quickly takes off 
rolls of excess fat. 


DET is weakening—drugs 
are dangerous—strenuous 
reducing exercises are liable 
to strain your heart. The 
only safe method of reducing 
is massage. This method sets 
up a vigorous circulation that 
seems to melt away surplus 
fat. The Weil Reducing Belt, 
made of special reducing rub- 
ber, produces exactly the same 
results as a skilled masseur, j 
only quicker and cheaper. 
Every move you make 
causes the Weil Belt to 
gently massage your 
abdomen. Results are 
rapid because this belt 
works for you every 
second. 


Fat Replaced by 
Normal Tissue 


From 4 to 6 inches of 
flabby fat usually vane 
ishes in just a few weeks, 
Only solid, normal tissue 
remains. The Weil Re- 
ducing Belt is endorsed by 
physicians because it not 
only takes off fat, but cor- 
rects. stomach disorders, 
constipation, backache 
shortness of breath and 
oor sagging internal organs 
ack into place. 
SPECIAL 10-DAY TRIAL OFFER 

Send no money. Write for detailed description and 
testimonials from delighted users. Write at once. Spe 
cial 10-day trial offer. The Weil Co., 102 Hill Street, 
New Haven, Connecticut. 
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; Musical 
Instruments 


Py) FREE 222°" 
f i A Students 
Your choice of a Violin, Tenor Banjo, Hawaiian Gul- 
tar, Banjo, Cornet, Ukulele, Banjo Ukulele, Guitar, 
Mandolin or Banjo Mandolin. You will be proud to 
own any one of these instruments and you can have 
one absolutely free. A few cents a day for lessons is 
your only expense, Our system of teaching is so easy 
that you can play several pieces by note with the first 
four lessons, We guarantee success or no charge. 
Instrument and lessons sent on one week’s free 
trial. Write for booklet today, no obligation. 


CHICAGO CORRESPONDENCE SCHOOL OF MUSIC 
Orchard and Willow Streets, Dept. 29, Chicago, linois 
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They Laughed at Him 
(Continued from page 21) 


a “harmonic telegraph” and with which, 
by making use of sympathetic vibration, 
he hoped to achieve multiple telegraphy; 
that is, to send half a dozen or so Morse 
messages over a single wire at once, 
without interference. It was for this that 
he enlisted the aid of Watson, the young 
mechanic, and moved his workshop to a 
garret above an electrical supply shop 
where Watson worked. 


OR months that extended into years 
the two young men struggled with 
the harmonic telegraph, but never were 
they quite able to make it behave. Yet 
it was through their dogged persistence 
in the face of repeated failure that the 
whole secret of the telephone suddenly 
came out of hiding and revealed itself to 
Bell in one dramatic instant. 

Briefly, the transmitter and receiver of 
the harmonic telegraph each consisted of 
a flat piece of steel clock spring attached 
to an electromagnet in such a way that 
when the current was on, it would vibrate 
with a sort of whine at a certain pitch. In 
addition, make-and-break points were 
provided to break up the whine into the 
dots and dashes of Morse messages. 

The idea was to use several pairs of 
these instruments on a single line, each 
pair tuned to vibrate sympathetically 
without interfering with any of the rest. 
Thus by careful tuning of the instruments 
it might be possible to send any number 
of messages simultaneously. 

The only trouble was that the messages 
persisted in getting mixed up because of 
inaccuracies in tuning. In the experiments 
Watson would handle the transmitting 
end, while Bell, in another room, would do 
the tuning. 

One sweltering afternoon in June, 1875, 
the two were hard at work in the hot 
garret, busy at the endless job of testing. 
Everything seemed to be discouragingly 
out of harmony. Watson was making the 
transmitters whine while Bell ;was retun- 
ing the receiver springs one by one. All 
at once one of the transmitters stopped 
vibrating. Watson plucked it with his 
finger to start it again. It wouldn’t start, 
so he kept on plucking. 


UDDENLY there came a shout from 
Bell and he rushed in excitedly from 
the next room. 
$ “What did you do then?” he cried. 
Don’t change anything! Let me see!” 
Together they examined the instru- 
ment. They found that the adjusting 
screw had been set so tightly that it held 
together the make-and-break points of 
the transmitter spring. And so, when 
Watson had plucked the spring, the cir- 
cult remained unbroken. At the same 
lime the vibration of the magnetized 
strip of steel over the pole of its magnet 
had brought to fulfillment the great 
dream of Bell. It had generated “a cur- 
tent of electricity varying in intensity 
Precisely as the air varies in density dur- 
ing the production of a sound.” That 
Current had passed through the wire to 
the next room, and there the receiver had 
caught and transformed it back into a 











(Continued on page 150) 
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\ THEN you take that trip abroad, will foreigners 

be able to understand your French? Conversa- 
tional French is rarely learned in American schools. 
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everyday French, fluently and correctly, if you learn 
it by the right method. 

And now you can learn French by the true Euro- 
pean method—the method created and perfected 
by the great house of Hugo, publishers of world- 
famous language textbooks for generations, and 
conductors of language institutes which are known 
all over Europe as headquarters for language instruc- 
tion. 

From this wonderful background of linguistic 
experience, the Hugos have evolved a method of 
teaching French that is recognized everywhere as 
the most advanced, most authoritative and most 
practical method in existence. 


Hucos ‘FRENCH AT SIGHT’ 


You will never realize how easy it is to learn to 
speak French correctly until you have started on 
this course! 

In the famous Hugo “At-Sight’’ method there are 
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and customs and 
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4 ditional cost if you 
enroll now! 


FREE EXAMINATION 


To get the benefit of this low price you must be 
prompt. The coupon below will bring you the com- 
plete course of twenty-four lessons to examine free. 
To all who enroll now, we will also give a year’s sub- 
scription to Le Petit Journal without extra cost. 
Don’t run the risk of missing this remarkable oppor- 
tunity. Mail the coupon NOW! 


Doubleday, Page & Co., Dept. F-512 


(American Representative of Hugo’s 
Language Institute of London) 


Garden City, New York 
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DOUBLEDAY, PAGE & CO., Dept. F-512 


(American Representative of Hugo’s Language 
Institute of London) 


Garden City, New York 


Gentlemen: I am interested in learning to speak 
French as the French speak it. Please send me the 
Hugo “French At-Sight’’ Course, in 24 lessons, for 
free examination. Within 5 days I will either return 
the course or send you $2.00 at that time and $2.00 
each month thereafter until a total of $12.00 has been 
aid. I am also to receive a year’s subscription to 

Petit Journal, 16 issues, without additional cost. 










JOURNAL => 


5% discount for cash with order 








They Laughed at Him 
(Continued from page 149) 


faint echo of the sound of the vibrating 
spring. Bell’s marvelously trained ear 
had caught that echo and had recognized 
its significance. 

That was the birth of the telephone. 
It was the kind of revelation that would 
have passed by any other man than Bell 
unnoticed. But he, trained and schooled 
in the intricacies of sound, recognized 
instantly that if the complex vibrations 
of one sound could be transmitted, speech 
could be transmitted likewise. 


Ke em night the first model of a speak- 
ing telephone was built by Watson 
at Bell’s direction. But when they tried 
it out the next day, though it made 
strange noises, it wouldn’t speak a word! 

There followed more days and nights of 
experiments, and it was not until nine 
months later—on March 10, 1876—that 
the telephone spoke its first complete 
sentence. What it said was this: 

“Mr. Watson, please come here, I want 
you.” 

And Watson, down in the basement, 
ran up three flights of stairs three steps 
at a time to get there. 

“T can hear you!” he yelled. “I can 


10? 


hear the words! 





How Large Is an Electron? 


HEN we consider that nobody ever 

has seen an atom because atoms 
are far too small to be seen through even 
the most powerful microscope and that, 
notwithstanding their extreme smallness, 
atoms are complex structures consisting 
of a nucleus and a number of electrons 
varying in number according to the ele- 
ment of which the atom forms a part, we 
naturally reach the conclusion that elec- 
trons must be infinitesimally small. The 
following statements, based upon scien- 
tific calculations, may help to form a 
clearer conception of the size and weight 
of electrons. 

The number of electrons that passes in 
one second through a conducting wire 
when an electric current of one ampere 
(just about enough to feed two or three 
incandescent lamps) is sent through that 
wire, is estimated at 8,000,000,000,000,- 
000,000. Supposing that number of 
electrons were spread out evenly and at 
regular intervals upon a plane surface 
allowing to each electron a space of 1 
square inch, they would require a space 
greater than the area of North America. 
In view of the fact that many billions of 
electrons could find room on a single 
square inch, the entire number of elec- 
trons could be placed, without crowding, 
on a surface of possibly a foot square. 
Their total weight would be not more 
than one-hundredth part of a milligram. 





Hookworm Spreads to Palestine 


ODERN methods of agriculture are 
blamed for the introduction of 
hookworm into the Holy Land. Doctor 
A. Felix of the Rothschild Hospital in 
Palestine, who found that about one out 
of every 12 workmen in the orange groves 
is affected by the disease, attributes it to 
the increased use of irrigation in the land. 
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Here Are Correct Answers to 


Questions on Page 56 


1. No. If anything they are more 
healthy. Prehistoric skeletons, as well as 
the mummies of the ancient Egyptians, 
show that ancient men suffered from 
many of the same diseases as we do. 

2. When things are hot, they swell a 
little, they expand. The quicksilver in 
the thermometer does this and the glass 
tube and scale are merely devices that 
show us just how much the quicksilver 
has expanded. 

3. Because it is one of the few liquids 
that will not freeze at the ordinary winter 
temperatures of inhabited countries. At 
about 40 degrees below zero, Fahrenheit, 
even quicksilver will freeze. Below this 
some other liquid must be used, for ex- 
ample, alcohol, which freezes only at 
about 175 degrees below zero. 

4. Because it has no air and no water, 
at least in liquid form, and because it is so 
cold. 
5. This is a device of nature to protect 
the delicate tissues underneath the skin 
while a new skin is being formed. Some 
watery serum from the blood seeps out 
underneath the place where the skin was 
burned and lifts the dead skin away from 
the living tissue below. A new skin then 
forms underneath this water cushion. 

6. Because the little particles of smoke 
and dust in the air serve as something for 
the water molecules to condense on. It 
is easier for the molecules to get together 
and form droplets if there are already a 
lot of small solid particles in the air. 

7. By evaporating some of the water 
out of it. But this cannot be done by heat- 
ing it. This would give the milk a cooked 
taste. So the water is evaporated by put- 
ting the milk in a vacuum where the water 
can be boiled off without heating. 

8. Because sound travels faster and 
farther through the ground than through 
air. With your ear to the ground you can 
hear marching men or running horses a 
long way off. During the war the Allied 
scientists perfected instruments to mag- 
nify the very faint sounds transmitted 
thus through the ground. They could de- 
tect troop movements and the like far be- 
hind the German lines. 

9. No. It blooms much more frequent- 
ly than this, though it sometimes happens 
that 25 or 30 years will pass between two 
bloomings. 

10. Milk contains millions of droplets 
of oil and fat. These are lighter than wa- 
ter, but because they are so very small 
they float up in it only very slowly. When 
the milk stands a while, they do rise and 
make the cream. When you churn milk, 
all these droplets get together and make 
the butter. 


it; enough to cover the entire United 
States with a layer of salt over a mile and 
a half thick. 

12, Whales are not really fish. They are 
Mammals and belong to the same group 
of animals that we do. They breathe air 
and cannot breathe water. They have 
developed an ability to dive and to stay 
under water for some time, but they do 
80 just as human divers do by increasing 








their lung capacity so that they can take 
alarge amount of air at one breath. 


_ ll. Nearly five million cubic miles of 














WHAT I THINK OF 


PELMANISM- 


ELMANISM is a big, 
P vital, significant contri- 

bution to the mental 
life of America. I have the 
deep conviction that it is 
going to strike at the very 
roots of individual failure, 
for I see in it a new power, a 
great driving force. 


I first heard of Pelmanism 
while in England on war work. 
Sooner or later almost every 
conversation touched on it, for 
the movement seemed to have 
the sweep of a religious con- 
viction. Even in France I did 
not escape the word, for thou- 
sands of officers and men were 
Pelmanizing in order to fit 
themselves for return to civil 
life. 


When I learned that Pelmanism 
had been brought to America by 
Americans for Americans, I was 
among the first to enroll. My rea- 
sons were two: first, because I have 
— felt that every mind needed 
regular, systematic, and _ scientific 
exercise, and, secondly, because I 
wanted to find out if Pelmanism was 
the thing that I could recommend to 
the hundreds who continually ask 
my advice in relation to their lives, 
problems, and ambitions. 


In the twenty years that I have 
sat on the bench of the Juvenile 
Court of Denver, almost every 
variety of human failure has passed 
before me in melancholy procession. 
By failure, I do not mean the merely 
criminal mistakes of the individual, 
but the faults of training that keep 
a life from full development and 
complete expression. 


PELMANISM THE 
ANSWER 


If I were asked to set down the 
rincipal cause of the average failure, 
would have to put the blame at the 
door of our educational system. It is 
there that trouble begins—trouble 
that only the gifted and most fortu- 
nate are strong enough to overcome 
in later life. 


What wonder that our boys and 
girls come forth into the world with 
something less than firm purpose, full 
confidence and leaping courage? 
What wonder that mind wandering 
and wool gathering are common, and 
that so many individuals are shackled 
by indecisions, doubts, and fears? 


It is to these needs and these lacks 
that Pelmanism comes 4s an answer. 
The “twelve little gray books” are a 
remarkable achievement. Not only do 
they contain the discoveries that 
science knows about the mind and its 
working, but the treatment is so 
simple that the truths may be grasped 
by anyone of average education. 


In plain words, what Pelmanism 
has done is to take psychology out of 
the college and put it into harness for 








Judge Ben B. Lindsey 





Judge Ben. B. Lindsey is 
known throughout the 
whole modern world for his 
work in the Juvenile Court 
of Denver. Years ago his 
vision and courage lifted 
children out of the cruelties 
and stupidities of the crim- 
inal law, and forced society 
to recognize its duties and 
responsibilities in connec- 
tion with the “citizens of 
to-morrow.”’ 











the day’s werk. It lifts great, help- 
ful truths out of the back water and 
plants them in the living stream. 


As a matter of fact, Pelmanism 
ought to be the beginning of educa- 
tion instead of a remedy for its faults. 
First of all, it teaches the science of 
self-realization; it makes the student 
discover himself; it acquaints him 
with his sleeping powers and shows 
him how to develop them. The meth- 
od is ezercise, not of the haphazard 
sort, but a steady, increasing kind 
that brings each hidden power to full 
strength without strain or break. 


PELMANISM’S LARGE 
RETURNS 


The human mind is not an auto- 
matic device. It will not ‘‘take care 
of itself.’’ Will-power, originality, de- 
cision, resourcefulness, imagination, 
initiative, courage—these things are 
not gifts but results. Every one of 
these qualities can be developed by 
effort just as muscles can be devel- 
oped by exercise. 1 do not mean by 
this that the individual can add to 
the brains that God gave him, but he 
can learn to make use of the brains 
that he has instead of letting them 
fall into flabbiness through disuse. 


Other methods and systems that I 
have examined, while realizing the 
value of mental exercise, have made 
the mistake of limiting their efforts 
to the development of some single 
sense. What Pelmanism does is to 
consider the mind as a whole and 
treat it as a whole. It goes in for 
mental team play, training the mind 
as @ unity. 


By Judge 


Ben B. Lindsey 


Its big value, however, is the in- 
structional note. Each lesson is ac- 
companied by a work sheet that is 
really a progress sheet. The student 
goes forward under a teacher in the 
gense that he is followed through 
from first to last, helped, guided, and 
encouraged at every turn by consci- 
entious experts. 


Pelmanism is no miracle. It calls 
for application. But I know of noth- 
ing that pays larger returns on an in- 
vestment of one’s spare time from day 


(Signed) Ben B. Lindsey. 


Note: As Judge Lindsey has point- 
ed out, Pelmanism is neither an ex- 
periment nor a theory. For almost a 
——— of a century it has been 
showing men and women how to lead 
happy, successful, well-rounded lives. 
550,000 Pelmanists in every country 
on the globe are the guarantee of what 
Pelman training can do for you. 


No matter what your own particu- 
lar difficulties are—poor memory, 
mind wandering, indecision, timidity, 
nervousness, or lack of personality— 
Pelmanism will show you the way to 
correct and overcome them. And on 
the positive side, it will uncover and 
develop qualities which you never 
dreamed existed in you. It will be of 
direct, tangible value to you in your 
business and social life. In the files at 
the Pelman Institute of America are 
hundreds of letters from successful 
Pelmanists telling how they doubled, 
trebled and even quadrupled their 
salaries, thanks to Pelman training. 


HOW TO BECOME A 
PELMANIST 


“Scientific Mind Training” is the 
name of tne absorbingly interesting 
booklet which tells about Pelmanism 
in detail. It is fascinating in itself 
with its wealth of original thought 
and clear observation. ‘Scientific 
Mind Training’’ makes an interesting 
addition to your library. 


Your copy is waiting for you. It is 
absolutely free. Simply fill out the 
coupon and mail it to-day. It costs 
you nothing, it obligates you to noth- 
ng, but it is absolutely sure to show 
you the way to success and happiness. 
Don't put it off and then forget about 
t. Don't miss a big opportunity. 
MAIL THE COUPON NOW. 


THE PELMAN 
INSTITUTE OF AMERICA 


Approved as a correspondence 
School under the laws of the 
State of New York 


Suite 872, 19 bad, aes Street, N.Y. 
‘ity. 


RRR 
THE PELMAN INSTITUTE OF AMERICA 


Suite 872, 19 West 44th Street, 
New York 


Please send me without obligation 
your free booklet, ‘Scientific Mind 
raining.” 
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D° you love adventure? Do you want to make big 


money? Although aviation is still in its infancy 


‘ thereis a crying demand for men with courage, nerve, 
and self-reliance—ambitious men who are looking 
for a new field. For those who qualify there will be 
thousands of highly paid jobs. 


Amazing Opportunity in 
the Airplane Industry 


Yes, as yet, aviation ‘is in 1ts infancy, but now is 
the time to get in. In the 
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50 to $75 per week uture there will be air- 
$5000 per year andup | freight lines — organiza- 
ene + tions as large as our rail- 
Ae Builder roads are today. AVIA- 
$75 to$200perweek | TION IS NEW. It 
clamors for every young 
man, 
Be an Aviation Expert— 
$50 to $100 a week 


The study of aviation is as fascinating as the actual work. 


Only one hour of spare time a day at home and we teach you 
the basic training. You will find every lesson packed full of 


interest. Student 


S. F. McNaughton, Chicago, says, ‘Your 


lessons are like @ romance,and what is more, after one 
reading the student gets a thorough understanding.’’ Men 


who have had actual ex: 
your training. They select the lessons, lectures, b 


rience guide you carefully through 
ueprints, 


and bulletins. Once you start you can’t get enough of it. 


Here are some real 


jobs. Which one do you want? Aero- 


nautical Instructor, Aeronautical Engineer, Aeronautical 
Contractor, Aeroplane Salesman, Aeroplane Repairman, 
Aeroplane Mechanician, Aeroplane Inspector, Aeroplane 


titled,“‘O; 


mbler, Aeroplane Builder. 


Big Aviation Book FREE 


Send coupon below for our new FREE book just out en- 
ortunities in the Airplane Industry.’’ It is inter 


esting andinstructive. Get yours before edition is exhausted. 


AMERICAN SCHOOL OF AVIATION 


Dept. 1362. 


3601 S. Michigan Ave., Chicago 
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| AMERICAN SCHOOL OF AVIATION ; 
g Dept.1362 3601S. Michigan Ave., Chicago, 


Without any obligation send me your free book # 


8 “Opportunities in the Airplane Industry,” also infor-g 
g mation about your Home Study Course in Practical » 
¥ Aeronautics. E 
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Know Your Car | 














N SPITE of the size, weight, and power 

of an automobile, a small amount of 
dirt may put it completely out of com- 
mission. If dirt collects between the 
breaker points, for instance, it will pre- 
vent them from making contact and the 
engine cannot run until the dirt is re- 
moved. Lodged in the spray jet of the 
carburetor, the dirt will spoil the mixture 
and the engine will stop at once. 

There is one place, however, where a 
small amount of dirt’ in the form of hard 
carbon will spoil completely the smooth 
running of the motor at low speeds and 
yet the effect is so peculiar that the 
motorist often fails to diagnose the trou- 
ble properly. 

In all auto motors, carbon forms on the 
stems of the exhaust valves. This hard 
layer of carbon increases the size of the 
stem and the condition gradually becomes 
worse, until finally the valve stems stick 
in the guides and prevent the valves from 
seating properly. This happens only after 
the motor has warmed up fully and the 
heat of the exhaust has expanded the 
stems of the valves. 

A test of the motor compression by 
turning over the engine by hand will not 
show poor valve seating because the stems 
cool off as soon as the motor stops. The 
skipping and missing also disappear when 
the engine is speeded up, because the 
compression in the cylinders is raised 
enough, when the throttle is open, to 
force the valves to a seat. 

Scraping or burning out the carbon 
does not remedy the trouble, and the only 
way to cure it is to remove the exhaust 
valves and after, scraping off the hard 
scale on the stems with a dull knife, polish 
them with a bit of crocus cloth to hinder 
the formation of a new deposit. Aside 
from the poor economy that results when 
a motor is allowed to run too cool, a low 
motor temperature greatly increases the 
amount of carbon deposited on the ex- 
haust valve stems. 





How Hot Is a Man’s Hat? 


URING a heat wave in Paris recently 
a group of scientists held an investi- 
gation to find out how hot hats were. The 
experiments were made at a temperature 
of 97° F. The sporting cap was found to 
be hottest of all, with a heat beneath it of 
98.6 degrees. The derby was next at 92 
degrees. Felt hats showed only 86 de- 
grees and the stiff straw 79 degrees. The 
panama won over all with only 77 de- 
grees—20 degrees cooler under the hat 
than outside. 





Redwood Yields Small Fortune 


| ee many years a huge redwood tree 
lay partially embedded in the sand of 
the seashore at Salem, Ore. Picnic parties 
built fires against the log. It was salvaged 
recently by a native, who estimates that 
he has cut $3000 worth of lumber from it, 
including 30 circular dining-table tops 
worth $75 each. Rings of the tree indi- 
cated that it was 527 years old, according 
to forestry experts. 


SMusic Lessons 


} 


| WITH AN ACCREDITED SCHOOL 


Ne allyiiis 


A Complete Conservatory Course 
B M ail Wonderful home study music lessons unde 
Vv great American and European teachers, 
Endorsed by Paderewski. Master teachers guide and coach 
< Lessons a a _ simplicity — compietanant. 
he only recogniz: servatory of Music giving] 
by the UNIVERSITY EXTENSION METHOD, 

The ideal of a genuine Conservatory of Music for 
study based upon lessons containing the cream of the life’s 
teaching experience of Master Musicians, reinforced by the 
individual instruction of specialists, is now attained. 

The instruction of a master—the individual 
touch of an plished teacher—is yours to 
command from the very moment you enroll, 

The University Extension Conservatory, by adopting the 
Personal Instruction Method, has placed home music study 
beyond question as to —, Anyone can learn at home, 

rite telling us course 
Any Instrument jitcresteditPisno Hee 
Voice, Public School Music, Violin, Cornet, Mandolin, Guitar, 
jo, or Organ—and we will send our Free Catalog 
with details of course you want. Send now. 
@NIVERSITY EXTENSION CONSERVATORY 
248 SiegeleMyers Building q 


\Your Choice 


fi *2,0" 


To Our 
Students 


Your choice of a Violin, Tenor Banjo, Hawaiian Gui- 
tar, Banjo, Cornet, Ukulele, Banjo Ukulele, Guitar 
Mandolin or Banjo Mandolin. You will be proud to 
own any one of these instruments and you can have 
one absolutely free. A few cents a day for lessons is 
your only expense. Our system of teaching is so easy 
that you can play several pieces by note with the first 
four lessons. We guarantee success or no charge. 
Instrument and lessons sent on one week’s free 
trial. Write for booklet today, no obligation. 


CHICAGO CORRESPONDENCE SCHOOL GF MUSIC 
Orchard and Willow Streets, Dept.30, Chicago, Illinois 


ADDING MACHINE 


Fits Vest Pocket |Senp no 


A marvelous calculator, Does the work] MIOQNEY 

accurately and quickly as a $300 machine. In- 

valuable to anyone who uses es. Don’t 

carry pad and pencil. This startling invention | just name an 

will ped gues ae in wep ect oe | dress. 

men, students, professional people, all nee 
‘ » Oithis HANDY HELPER, 


~=\\ Counts HTH days. Your money 
uns | Billion | iicsnans 
Results in plain sigh E 

\ all the ine -- clears —_ 

\ snetenty. Made o fy 
steel and brass, in handsome 
case, fits vest o ‘ket; weight on 

4 ‘0. 






































i) only 30z. Sen r yours now 
i -you’llsave time and money. 


Reliable Adding Machine Corp., Dept. 152 
184 W. Washington St., Chicago, Ill. 


IVC ABR) Brervboty wants ono: Fins prot. Wate te 


Tool Cases 


for Machinists, Car- 
nters and Tool 
akesr; none better; 
thirty styles. Quarter- 
ed oak and metal cov- 
ered. Ask for booklet. 


‘Built for Service” 


The Pilliod Lumber Co., Swanton, Ohio 

















Write Today For Our 
64 Page Catalog of 
RADIO BARGAINS 
RANDOLPH RADIO CORP: 
159 N. UNION AV. Dept. :3: CHICAGO, ILL. 


A SERVICE FOR YOU 


In Buying Radio & Tool Equipment 
For list of tested and approved products — 
to the Popular Science Institute of Standards: 
See Page 6. 
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A Tribe of Asiatic Indians 
Immune to Snake Bites 


ARGE shipments of snake venom 
from India led a curious English 
newspaperman to ascertain how the 
venom was obtained. He went to the 
sunderbunds at the mouth of the Ganges, 
the sacred river of India. There he dis- 
covered a whole tribe of most remarkable 
snake catchers. 

They wander about in boats on the 
marshes, the home of the most venomous 
of Indian snakes, the cobra and the krait. 
Eighty per cent of the tribe are women, 
who handle the poisonous reptiles as free- 
ly as the men. The whole tribe seems to 
be immune to snake bites that would kill 
an ordinary person within a few minutes. 
To the journalist’s horror the women let 
the snakes bite them again and again on 
their faces, but with no disastrous conse- 
quences. 

The natives lure the snakes from their 
holes with music. The reptiles seem un- 
able to resist the monotonous music of the 
reed pipe or the gourd. They go as near 
to the player as they can, then sway to the 
rhythm of the music. The piper plays 
faster and faster, running up as high in 
the scale as he can in a great burst of 
music, then suddenly breaks off at the top 
note. 

The snake remains motionless, as if 
paralyzed. Calmly walking up to it, the 
piper catches hold of it under the head 
and pushes it down in his basket. 

None of the tribe can be induced to kill 
a snake, since they all believe that they 
will lose their strange immunity if they 
should injure one of the reptiles. Their 
immunity probably comes from inocu- 
lation through centuries of contact. 





Huge Meteorite from Greenland 
oo sailed into port at Aberdeen, 


Scotland, recently bearing a strange 
load—a seven-ton rock said to be worth 
half a million dollars. It was a gigantic 
meteorite on its way to a museum in 
Copenhagen, Denmark. 

Doctor Knud Rasmussen, an explorer 
of the Far North, discovered the huge 
meteorite in 1918 in an out-of-the-way 
place in Greenland, 16 miles inland. 
Getting it out and sending it to Denmark 
was too difficult a task at that time. It 
took the united efforts of 170 dogs to drag 
it, as its great weight constantly broke 
through the ice. 

This meteorite is said to be the third 
largest in the world. The two bigger ones 
are in America and England. 





Remove Your Glasses in China 


O BE polite in China, always remove 
_your spectacles when greeting a 
social superior. The Chinese to a con- 
siderable extent still hold spectacles in 
superstitious reverence, reports Dr. 
James E. Lebensohn, medical historian. 
The tortoiseshell frame comes from a 
sacred animal, while the lenses are made 
of lucky stones found in the sacred moun- 
tains and ground with sand from the 
sacred rivers. Glasses are worn not only 








for visual defects and for all sorts of 
ocular ailments, but for good luck. 








“Had trouble with my 
prostate gland for five 


“Tt has relieved my 
prostatic decline and blad- 
der trouble, and routed 
constipation and_ piles. 
An exhilaration and 
buoyancy that is indeed 
very gratifying.” —H. M. 
MILLER, Reedley, Calif. 


years. Can recommend 


your treatment to any- 
one afflicted as I was.” 
—D. W. CORNELIUS, 
Pittsburgh, Pa. 











“Had enlarged prostate 
gland, but I feel that 
the trouble is now en- 
tirely relieved.”—DR. J. 
FRANK McMICHAEL, 
Union City, Tenn. 


J. W. CASEY found 
quick relief after being 


a sufferer for thirty 
years, and after trying 


everything ever heard of. 








Let European Gland Surgeons Show 
Results Equal to This Simple 
Home Treatment 


The world has been electrified by the newspaper 
reports of the work of famous gland surgeons. But 
they admit the limitations of medicine and surgery. 
And, now, a well-known American Scientist has de- 
veloped a simple treatment that any man can use in 
the privacy of his home—and it has been used al- 
ready by 20,000 men with quick, positive results—in 
many cases almost miraculous. 

The highest medical authorities agree that 65% 
of all men past a certain middle age are troubled 
with a little known, but vital disorder—the dis- 
order of the prostate gland. Heretofore men have 
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! ELECTRO THERMAL COMPANY 
4054 W. Main St., Steubenville, Ohio. 


Please send me free and without obliga- 
tion a copy of your interesting book, ‘*Why 
Many Men Are Old At 40.” 


| 
| 
Western Office, Dept. 40-W 711 . 
Nuys Bldg., Los Angeles, Calif. ' 
t 
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frequently thought that such devitalizing pains and 
irritations as Sciatica, pains in the back, legs and 
feet, nervousness, insomnia, lack of physical and 
mental vigor, were simply signs of approaching old 
age. Too often and without understanding the man 
will give up and resign himself to the belief that vital- 
ity is lost permanently. 


Simple Home Treatment 


But now, after seven years of invaluable experi- 
menting—after actual use by more than twenty 
thousand men throughout the United States and 
Foreign Countries,—this wonderful new treatment 
has produced amazing results even to men past eighty 
and ninety years of age. This new treatment is 
simple, safe and convenient and easy to use right at 
home. There are no books, no diets, no electric rays, 
no medicine. 


FREE BOOK 
**Why Many Men Are Old at 40” 


Send at once for this free book. It reveals facts 
that cannot be divulged on this page. No obligation. 
Simply fill out the coupon below. 


THE ELECTRO THERMAL COMPANY 
4054 West Main St., Steubenville, Ohio 





Earn‘100 a Week 


Profits iz Advance 


Sell Gibson extra fine men’s made-to-order 
all-wool suits at $31.50, direct to wearer. § 
Regular $55 values. Biggest commis- J 
sions paid in advance. We deliver 
and collect. 6x9 cloth samples (over 100 
styles — all one price) and complete 
outfit in handsome carrying case, fur- 
nished to ambitious men who want to 
earn $100 weekly. Write today. 
















W.Z. GIBSON, Inc., 161 W. Harrison St., Dept.0-521 Chicago 










j "THOUSANDS of boys are made 
happy with this wonderful Zip- 
Zip shooter, something every boy 
wants and never gets tired of. Zip- 
Zip shooter is scientifically and prac- 
tically made; boys, if you like hunting 
and outdoor pocets: 62 a Zip-Zip shooter 
with plenty of pep and force ar? learn that 
quick and sure aim. If 3 
your dealer happens 
not tohave them, order ¢ 
from us. Zip -Zip shoot- 
er complete 35c or 3 
for $1.00; send stamps, 
coin or money order. 


AUTOMATIC RUBBER CO., Dept. 22, COLUMBIA, S. C 











Now you can throw away forever steel 
bands, chafing leg straps, and other heavy 
makeshift devices. For a well-known Ameri- 
can Scientist has found a new, easy way to 
support rupture assisted by means of a 
wonderful little invention, weighing less than 
1-25 of an ounce. Not only do you do away 
with the objectionable pressure and tight 
strapping, but you eliminate the “coming 
down” of rupture which so frequently leads 
to strangulation. You can walk, run, exercise, 
cough with perfect ease. 


NEW SCIENCE INSTITUTE 


Seal Rupture 
With a Quarter 





FREE INSPECTION 


So great has been the success of this wonderful 
little device that its inventor is offering to send it to 
any ruptured person for free 

nspection. Find out now 

about this wonderful inven- 
tion that makes it possible 
for you to not only support 
your rupture more securely 
than ever before, but also 
makes possible the actual 
healing of rupture. Write 
today for free literature 
and free information of this 
extraordinary offer. 


4201 Clay Street, STEUBENVILLE, OHIO 











IS} This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6.] 
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NU ee oe 
1000 Ambitious Young Men 
_.___ WANTED 





Aviation Mechanics—$50-$125 Week 
Riggers—$50-$75 Week 

Flyers—$125-$225 Week 

Taxi Service—$100-$300 Week 

Aerial Photo Pilot—$200-$250 Week 

Special Messenger Service—$125-$200 Week 
Aerial Advertising—$225-$500 Week. 

Crop Dusting—$125-$200 Week 

Crop Survey—$125-$225 Week 


SWEENEY 
S$ Y STEM 


of Practical Airplane Mechanics opens up a world 
od opportunities for young men. You Learn by 
oing! 











HIS photograph shows Instructors Wimer and 

Spencer working with students. The Sweeney Sys- 

tem first prepares a student by intensive practical 
work on motors, building, recovering wings, rigging 
and all details of construction, repairing and handling. 
This is called ground school work. Instructor Spencer, 
an overseas flyer, tells you that it took about 4000 
mechanics and assistants to keep several hundred flyers 
in the air at his field in France. To show you the Sy 
of the men who teach you look at Spencer and Wimer 
for instance. Spencer was an army pilot and has been 
teaching and doing commercial flying since 1917. Wimer 
is a college man, went overseas, was with the Ist Air 
Park, was an observer, spent over 200 hours in the air 
and since the war has been with two big aircraft cor- 
porations. 


THE SWEENEY SYSTEM 


Is divided into two parts. FIRST: You are thoroughly 
taught in the ground school. This fits you as an aviation 
mechanic. You can build your own plane and do any- 
thing required in aviation mechanics and construction 
and repairing when you have finished this work. You 
are thoroughly taught motors, etc., and work with 
thousands of dollars worth of new material, including 
all types of engines. Liberty 12s, Sturdevant 3, Gnomes, 
Hall Scott fours and sixes, etc. 

SECONDLY: after completing this work if you want 
to be a pilot you take ten hours of flying. Now when you 
understand that two to seven hours is all the average 
man needs to learn expert flying you will appreciate 
what ten hours in the air under skilled men will do for 
you. 


LEARN TO FLY! Aviation is no longer a mys- 

tery—no longer a hazard; no, 
it is a business growing greater and more important; 
you can qualify as a mechanic, or an engineer, or repair 
man, or builder; five men on the ground are needed for 
one man in the air, but if you want to become a pilot 
you easily master the work and can go into postal, gov- 
ernment, or commercial work. Flyers are in demand, 
earning big money at fairs taking up passengers, etc. 
$5 for a 10-minute flight is pretty fine pay! 


SEND NAME TODAY 0r full details of this 


aviation mechanical 
course and photographs of planes and equipment actual- 
ly used; also full information as to the commercial end 
of flying and opportunities for young men. 


LEARN TO FLY BY FLYING 





-SCHOOL of AVIATION 
2208 SWEENEY BLDG, KANSAS CITY. 


SEND THIS NOW 


a EMORY J. SWEENEY, President 
g 2208 Sweeney Bidg., KANSAS CITY, MO. 


a _ Please send me full information about your Aviation 
p Course. 


+ | 
= Name 

















Insulating Your House 


(Continued from page 76) 


for themselves, especially in a time of coal 
shortage. But you probably know as 
much about that angle of the question 
as I do.’ 

After studying the various possibilities, 
Marks decided that the best and quickest 
thing for him to do was to apply a fairly 
thick, wool-like insulating material be- 
tween the rafters so as to leave an air 
space between them and the roofing 
boards above, and then, when he was 
ready to finish the attic, apply wall- 
board so as to inclose an additional air 
space between it and the insulating 
material. 

“Won’t you come over at the first con- 
venient opportunity and help me figure 
out how much material to order?” he 
asked Gorman, and received a hearty 
promise. 


HEN Gorman went over to see 
the attic the next afternoon—a Sat- 
urday—he learned that Marks already 
had found what insulating material the 
local lumber dealer carried and that both 
the roll insulation and the wallboard were 
of a width to suit the spacing of the rafters 
and studs so that little waste and not a 
great deal of cutting would be necessary. 
“Oh, it is a clean, easy job, putting up 
these insulating materials,” Gorman 
said. “I can’t comprehend how people 
living where winters are severe can go 
ahead year after year burning nine, ten, 
eleven or even twelve tons of coal when 
such a little effort would cut down their 
coal consumption to perhaps seven or 
eight tons—seven is all I burned last 
year.” 

They were walking around the attic, 
taking measurements, when Gorman sud- 
denly stooped with an exclamation of 
astonishment. 

“Why, here’s another reason you’re 
wasting coal! Look at this! The opening 






INSULATING MATERIAL 
eee 





Q°x@" JOISTS—~ — XLATH AND PLASTER 
How 17-in.-wide insulating strips are placed 
between floor joists to divide air space in two 





between these studs seems to go all the 
way down to the first floor.” 

He picked a bent 20-penny nail off the 
wall plate and dropped it down. It 
seemed to fall a long way. 

“T’ll bet it went down to the cellar,” 
he said. “That’s the case in quite a few 
houses that have been built hastily or for 
speculation. The construction is such 
that the space between certain pairs of 
studs, that is, the upright members of the 
house frame, runs all the way from the 
cellar to the attic and is open at both ends 
so that it is just like a chimney flue The 
heat from the cellar goes straight up into 
the attic. 

“Furthermore, ordinary plaster walls 
are quite porous, so that a good deal of 
heat is conducted through them into the 
open spaces and is carried briskly up into 
the attic. There ought to be fire-stopping 

(Continued on page 156) 














VISIBLE FLASH 
They Tell AtA 
- Glance How the 


= Cylinders Are 
— Fires ents !—At Last 
= Firing —Something real. 
. NY new. Beacon-Light 
isible Flash Spark Plug 
—the greatest improvement in 
spark plugs since gas engines 
were invented. Unbreakable, 
parent, opalite core shows 

at a gl ich cylinders are 
firing. Just lift the hood and look, 
You see the flash of each explo. 
sion. A quick, easy test for igni- 
tion trouble, weak compression, 
improper gas mixture. No gues. 
Bm sing. No testing. Amazing gas 
. savers. Sure fire, extra durable, 
Guaranteed. Fastestsellerin years. Many make 


*90°0 "EF 


No wonder agents are coining money. Every 
auto owner wants Beacon-Lites. Sell on sight. 
Ten second demonstration gets the order. No 
talking necessary. No competition. No experi- 
ence needed. Hustlers make $15 a day for 
a few hours’ easy, pleasant work. Big oe in 
every order. Business furnishes capital. Phillips, 
Ont., writes: “‘Sold 2 dozen today, 3 dozen yester- 
day. Profit, $24.00. Rush 10 dozen.”’ Forbes, 
Minn., says: ‘‘Sold goods for 15 yeas. Nothing 
equal to Beacon -Lites for quick profits.’’ Start now. 


FREE binoxsrearoe 


PLUG Given to 


Advertise 


SendNo Money wine for Free Offer. Just 
send name and address for Free Of fer—a Special 

deal to agents who get busy at once. No 
charge for territory. A letter or a post card will 
bring you all particulars Free. It’s an unlimited 
opportunity to cash in big—in a wonderful new business 
of your own. No obligation. Act now. Write today. 


Central Petroleum Co. 
1622 CENTURY BLDG. CLEVELAND, 0. 


Hawaiian Guitar 


FREE tutus 


This Hawaiian Guitar expert and profes 
sor, wants the opportunity towelcome , —j 
you as a student, so you will quickly “~~~ 
learn how to play the Hawaiian Guitar © 

—so you will be able to play just like 
the native Hawaiians. To get you 
started and help you towards 
your musical success which 
will bring you popularity,you 
will receive a beautiful Ha- 
waiian Guitar the same as the 
one pictured here free, when 
you enroll. Our short cut \* 
method of instruction will enable you ‘\. ~ 
to play a piece almost from the First \ 
lesson We do not only furnish you with 


a 
we also furnish res of 
tru 
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jarantee to teach you. Don't send a single cent. if 
ust drop aline—telling you are interested in receiving fall fa 
rticulars, and to reserve one of our regular $18.00 gift Hawaiian 
uitars for you. Supply is limited. rite now and receive big des 
criptive book and free uae? lesson. - ot 
10. of New York Academy of Music 
200 Fifth Avenue, New York 
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in Today—Write for my FREE BOOK, Ican 
make ag enman of you at home during a 
time. Write for my FREE BOOK, “"HowtoBecome 
a Good Penman.’'It contains specimens an 





how others mastered penmanship by the, Tamblyn 
System. Your name will be elegantly written of 
card if you enclose stamp to pay postage. W 


day for book. 
ok FW. TAMBLYN, 437 Ridge Bldg., Kansas City, U.S.A. 


$100 in Prizes 


See Cash Prize Offer on Page 4 


in front advertising section 
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POPULAR SCIENCE MONTHLY 


Into THIS one brilliant book of 280 pages have 
been condensed the outstanding facts that scientists have 
discovered since Aristotle, the father of science, dissected 
a frog to see what made its heart beat. 


How often have you wanted to know about the won- 
derful discoveries in science that have so changed the 
world we live in... the secret of radium... the romance 
of the atom . .. the origin of the earth! 


Or you may have wanted to know why glass is trans- 
parent ... how fireflies produce light . . . why the grass 
is green, .. if radio waves move in a straight line ? 

All of these questions, and hundreds of others, have 
now been answered, for the first time, in one book— 
THE POCKET GUIDE TO SCIENCE. 


All that you probably will ever want to know about 
science is told in this one book that will fit in your pocket 
or grace a library table. The curiosity-satisfying facts 
about the world we live in are made instantly available 
to you in simple question-and-answer form in THE 


POCKET GUIDE TO SCIENCE. 


Your Name in Gold 


~on this Vonderful Book 


You are assured of the accuracy of the 
answers in THE Pocket Guipe To SciENCE 
because it has been edited by Dr. E. E. Free, 
the distinguished author of “The Story of 
Man and His World.” Dr. Free has a re- 
markable genius for condensing the known 
facts about scientific questions into vivid, 
easily remembered paragraphs. 


SPECIAL OFFER 


THE POCKET GUIDE TO SCIENCE is 
not for sale. It is offered to you without 
one penny extra cost, with a 14 months’ 
subscription to POPULAR SCIENCE 
MONTHLY. 

In Tue Pocket Guine To Science you 
get full information of all that the scientists 
have discovered up to the summer of 1924. 

Poputar Science Monruty “carries on” 
where THE Pocket GUIDE TO ScIENCE leaves 
off. The Pocxer Guipe gives you all the 
information up to right now— Popuxar 
Science Montuty will give you all the im- 
portant, interesting and new discoveries of 
science for the next 14 months. 

In every issue of Porutar Science 
MonTHty area dozen or more important arti- 
cles that explain and picture the most fascinat- 
ing and significant new developments, dis- 
coveries, and undertakings in exploration, 


PorpuLAR SCIENCE MONTHLY, 250 Fourth Ave., New York 


in engineering, in health, in electricity, in 
medicine, and in every branch of science. 
And there are also, in every issue, a hun- 
dred or more articles describing the impor- 
tant new inventions in every branch of 











A Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE 


Why does static interfere with radio messages? 

What gland makes people grow tall or keeps 
them short? 

Why do we grow old? 

What is the safest stimulant? 

What is the function of the liver? 

Why are tears salt? 

Can energy be destroyed? 

Why can’t you skate on glass if it is smoother 
thanice? | 

How do self-winding clocks work? 

Why does an iron ship float? 

Can we see atoms with a microscope? 

What are electrons? 

Ts electricity a form of matter? 

What is a crystal? 

How large is the universe? 

Why do the stars twinkle? 

How do we know what the stars are made of? | 

Is the inside of the earth molten? } 

What is an electric spark? 

What makes the noise of thunder? 





























SEND 
No 


Send no money, just the coupon. If within 
10 days after you receive the book and 
magazine you decide that you are not satis- 
fied in every particular you may return 


POPULAR SCIENCE MONTHLY 
250 Fourth Avenue, New York 

T accept your offer of Tae Pocket GumwE To SCIENCE and a 14 
months’ subscription to PopuLar ScieNcE Montsty. I will pay 
the postman $2.95, plus the few cents’ postage when he delivers the 
Pocket Gume and the first issue of PopuLaR ScrENcE MonrTHLy. 
If the book and magazine are not fully satisfactory to me I will 
return them within 10 days and you are to promptly refund my 
full payment. Please stamp my name in gold. 


mechanical activity—page after page filled 
with photographs and descriptions that show 
you how you can save money in the shop, 
around yourcar,in your store, office and home. 

But all this is only part of the contents of 
one issue of the amazing PopuLar ScIENCE 
Montuty. It takes over 300 articles and 
pictures every month to tell the readers of 
Poputar Science MonrTu ty all that has 
happened in the scientific, radio, mechanical, 
and automotive fields. 


Your Name in Gold 


We will stamp your name in 22-carat gold 
on the cover of THE Pocket GuIDE To 
SciENCE at no extra cost to you if you use the 
coupon below immediately. 

You are offered a 14 months” subscription 
to PopuLar SCIENCE MonrHLY (regular price 
if bought by the month would be $3.50) with 
Tue Pocket GUIDE TO SCIENCE—all for 
$2.95, plus the few cents’ postage. If you are 
already a subscriber to Poputar SclENCE 
Montu ty we will be glad to extend your sub- 
scription 14 months if you accept this offer. 


In using the coupon please PRINT your name 
















them and your entire payment will be re- ome 
M E funded promptly and without question. Address 
Could any offer be fairer? i, a 
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Put an end to low 
Pay QUICK! Find 
out about this AMAZ- 
ING, RAPID way to Raise 
Your Pay. Clip coupon now! Get 
my Free Book. See how I put youin 
line—RIGHT IN YOUR OWN HOME 
—for the Auto Experts’ Jobs, PAYING 
UP TO $150 A WEEK. 


$215 IN A WEEK! 


Only 3 Months After Enrolling 


Mr. Ernest E. Tucker was onlyra mechanic 

when he sent for my Book. Just 3 months 
after enrolling with me he writes that he 
made $215 IN A SINGLE WEEK clear 
money! Think of it! More than £30 a day! 
That’s the kind of QUICK RAISE opportu- 
nities that are waiting for you. 


Get into Auto Business 
the World’s Biggest Business 


Get into this gigantic Auto Business! IT NEEDS YOU! 
Think of it—5 Thousand Million Dollars paid to Auto Men 
ee et for upkeep alone! Learn about the tremendous 
QUI RAISE opportunities waiting for YOU! 1 don’t 
care what your age is, or how little education you’ve had— 
if you can read this, clip coupon now. See how I put you 
in line for the BIG PAY JOBS as an AUTO EXPERT— 
Quickly, Easily! See how I back you up with JOB SERV- 
ICE through my Employment Dept. your whole life long. 
Also Lifetime Consultation Service Free of any extra cost. 
Get the particulars. Send coupon now. 


The World’s Biggest Business 
Needs You Get into the Business where results 
a come quick—The Auto Business! My 
Big Free Book shows how! Think of it—18,000,000 cars on 
the roads today. 5 Thousand Million Dollars spent every 
year for upkeep! Tremendous Money-Making pportant, 
ties in this antic Business—the Biggest in the world! 
£ SINESS for the man who wants to make 
QUICK! B. W. COOKE trained Auto Men 
needed everywhere! Get the facts. Clip Coupon Now! 


Pil Train You @ Keep your Present Job. As Di- 
AT HOME °* 





recting Engineer, Owner, and 

.Head of this Big Institution, I 

ow what practical Training you need for Big Pay—and 

that Trainiug I give you! It es no difference how little 

or how muc ito Experience you’ve had. My Training 

includes all Electrical Work—Ignition, Starting, Lighting 

\¥ —All Mechanical end, Welding, Brazing, Vulcanizing— 

soB Course, Sal Buying, Advertising, 

\ SN How to keep Simple Books—also Magazine—also 4 Outfits. 
NAN 

\O) The Only “Job-Way” Train- 


cA ing on Earth. 5,..copte is inno may 
\\ i 








son or training of similar name. Nowhere else can 
‘ou get the criginal epee “*“JOB-WAY’’ Quick 
esults AUTO TRAINING. 


Get the Proof!. Send Coupon to 
Start to Make Mone W. COOKE 
Sutekt Get the Facts! B. a ° 
e how my studentsmake 
Real aang 4 right = the Directing Engineer 
ve rs ew weeks 0 
thelr ,training. See how 1916 Sunnyside 
ust wosees are buste—Sal- Ve. 
aries dow in a_few 
months. My Free Book Dept. 225 
will show you. Getitnow! 


BIG 
Seri: vais JOB-WAY ’coupon 
FREE 


of extra 


Chicago, Ill. 






cost B. W. COOKE 
cock Rea | Directing Engineer 


Receiving Set 


meoetving set CHICAGO MOTOR 


included Al-| TRAINING CORPORATION 
so 293 Wiring 











1916-1926 Sunnyside Ave. 
Cherie. 'send| Dept. 225 YEHICAGO 
wee for Send me your Free Book “AUTO 
FACTS” and PROOF that you'll show 
me the way to a QUICK RAISE and 
BIG PAY as an Auto Expert, also send 
your 4 Outfits offer. 
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Insulating Your House 
(Continued from page 154) 


to break up each of these spaces into com- 
partments, but, of course, you can’t put 
them in now that the house is built. 
These openings, however, all should be 
closed with insulating material or blocks 
of wood. Thick wallboard is good because 
it can be cut so easily to fit. Convection 
will still take place, the air rising up the 
inside or warmer surface and being com- 
pelled consequently to flow down the 
outside surface, when conduction to the 
outside will take place, but you still will 
be much better off.” 


HEN they were through in the attic 
¥ they went down into the cellar and 
found that, as Gorman suspected, the 
construction at the sill just above the 
foundation was such that the air from the 
basement could escape upward between 
the studs, and, no doubt, in certain places 
it had an unimpeded passageway to the 
attic. As they were going upstairs again, 
Gorman remarked that the cellar seemed 
small in proportion to the house itself. 

“Yes,” said Marks; “the builder must 
have tried to save a little expense in 
excavating because part of the dining- 
room has no cellar under it.” 

“Well, I hope he took some pains to 
insulate the floor over the section,” said 
Gorman, “be- 
cause that’s an- 
otherplacewhere 
a lot of cold can 
getin. If I were 
youlwouldtry to 
getunderthefloor 
some way—” 

“That’s easy 
because there’s a 
sort of blind win- 
dow in that sec- 
tion of the foun- 














2 oo 
Insulating an attic by dation, inter- 
the method that rupted Marks. 

John Gorman suggested “Then put 


some insula- 
tion underneath. Of course, it would 
have been much easier to put that in 
before the floor was laid; it is a very sim- 
ple matter to put mineral wool or some- 
thing like that under a new floor. If you 
ever plan to have an oak strip floor laid 
in the dining-room, you could place a 
layer of insulating material or insulating 
lumber over the old floor first. That is 
being done frequently in good houses 
nowadays because it deadens sound as 
well as keeps out cold.” 


*T SUPPOSE I also should do something 

with the floor of this window projec- 
tion,’ said Marks, as he led the way into 
the living-room. “It juts right out from 
the foundation and has nothing at all 
under it.” 

Gorman put his hand down on the 
floor boards. 

**T can tell by the feel that a lot of cold 
is coming up through the floor,”’ he said. 
“When you get a reasonably mild day to 
work outside, see what you can do from 
underneath. Put an insulating layer 
below the joists, if possible.” 

The figuring on quantities and prices 
done, Marks saw his friend to the door. 

(Continued on page 158) 
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Stop LEAKS! REPAIR BREAKS! 
MAKE LoosE Parts Stay Ticut! 






Smooth-On 
No. 1 


STOPS leaks and repairs 
breaks in pipes, fur- 
naces, radiators, tanks, 
bursted water jackets, etc., 
with one simple applica- 
tion. 





Keeps bolts, nuts, grease cups, etc., from 
loosening and dropping off—makes loose han- 
dles tight—joins wood, metal or glass to each 
other tightly—holds on iron, brass, lead, 
aluminum, etc. 


_ For quick, cheap, lasting 
joints and repairs and stop- 
ping many nuisances in 
every home, automobile and 
workshop, Smooth-On is in 
a class by itself. 


Get Smooth-On No 1 in 
7-03., I-lb. or 5-lb. tins at 
any hardware store. 


SMOOTH-ON MFG. CO. 
Dept. 58 
574 Communipaw Ave. 
Jersey City, N.J. 


























Amaze Your Friends With 
__s« Chemical Tricks 


The Write secret letters with invisible 





Boy's ink; pour blue, brown and_ black 
liquid from a glass of water; make a 
Hand Book | ™8gic pitcher of bluing; make your 
o “ own magic writing paper, your own 
ry ink and dyes. It's all easy if you have 


a Chemcraft Junior—the pocket Chem- 
ical outfit. Get yours now. Order 
Price |} Cents right away and get a FREE Copy of 


The Boy’s Handbook of Chemistry; 100 pages 
— of experiments, formulae, interesting chem- 
fecal ietermetae. 
mone - 
tho a na BOTH 


catalog of supplies. 











AyCOeeNAE| || cuemicar co. 
SRO) Fe) =1 || 115 Washington St. 
CHEMICAL OUTFIT Hagerstown, Md. 


De . POSTPAID 
price DS cents 






















Take a 
Ww. a. <- Cees oP ; 
Appl Airplane En- 

gineering. Many men earn $2,000 to3$10,000 a 
year. aS bed outfit of airplane parts. ,Write 
for Free Catalog. 

: WESTERN AIRPLANE CORPORATION : 
Dept. P-2 Monadnock Bik. Chicago, Ml, 








The Electrician’s 
Wiring Manual 
By F. E. Sengstock, E. E. 


Contains all the information 
needed for the proper installation 
of lighting and power systems in 
housing and other buildings. 


It completely covers inside elec- 
trical wiring and construction in 
accordance with the National 
Electric Code. 


Pocket size—flexible binding 
448 pp. Price $2.50 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York City 














© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 











Febrt 


Setar a2aowrs 


i) 











February, 1926 


POPULAR SCIENCE MONTHLY 


157 


Stammering Bill Woods 


How he overcame his handicap and became the best 
talker in his town and the star salesman of his firm 


HE “Limited” was held up by a 

freight wreck ahead. I was ma- 

rooned in a small but prosperous 
manufacturing town with but little 
prospect of getting out before midnight. 
Tired, after a hard day’s work, I had 
just about decided to take in a movie, 
when the town band sailed by at the 
head of a torchlight procession. 

Upon inquiring I learned that the local 
American Legion Post was celebrating 
the opening of its handsome new build- 
ing. Forgetting the movies, I followed 
the crowd and experienced one of the 
biggest and happiest surprises of my life. 

The lion of the evening was my old 
schoolmate, Bill Woods. Bill held the 
audience spellbound for 
three-quarters of an hour 
withoneof the best speeches 
I have ever heard. 

When the meeting broke 
up, I lost no time in push- 
ing my way through a group 
of ardent admirers to Bill’s 
side and later, as he walked 
to the railroad station with 
me, my curiosity got the 
best of me. 


“DILL,” I said. “the last 

time I talked with you 
it took you almost five ‘ 
minutes to answer yes or 
no, yet tonight you made a 
most remarkable address. 
How in the world did you 
do it?” 

Bill laughed. “It’s a long 
story—old man—but a 
mighty interesting one. 

‘Up until about a year 

ago Il was a stammerer of 
the worst kind. Do you 
remember in school how 
the fellows made fun of 
me? I guess that was one 
of the reasons why I got 
oor marks. knew my 
essons, but was always 
afraid to get up on my feet 
and recite. The only tests 
I could ever pass were 
written ones. 

“When I got out of school 
I came up here and went to 
work for the Johnson Company. I don’t 
know how I ever got the job or held it, 
because every time I was asked a ques- 
tion, I got nervous and before I could 
make a reply my questioner would turn 
to someone else for the information he 
desired. I always knew what I wanted 
to say, but somehow I couldn’t get it out. 


“Well, other fellows, who did not know 
the business half as well as I did, began 
to pass me in both salary and position. 
While they moved up, I stood still at 
the same old job and earning the same 
small beginner’s salary. 


‘T couldn’t afford to make a stand for 
myself before the boss. If I had I would 
have been fired. The Johnson Company 
had no important places for men who 
couldn’t talk. I had big ambitions, was 
vitally interested in the business and 
was sure I could make good on the sales 
force if only I could learn to speak dis- 
tinctly. In my day-dreams, I pictured 
myself out on the road putting across 
big sales, earning big money and hold- 
ing down a real job. Then I would 
awake and be more miserable than ever.” 


“Didn’t you ever try to be cured?” I 
interrupted. 

“Time and time again—TI never missed 
even the slightest chance,” he replied. 
“But it seemed of no use, and finally I 
concluded I could never be cured. 





“HEN one day, one of the fellows in 
the office showed me a letter from 
a friend of his. This friend, a short 
time before, had stuttered and stammered 
just as I did then. The letter told how 
he had been entirely cured by a new 
Scientific method at a regular school for 
Stutterers and stammerers. 


“At first I did not pay much attention 
_to it. What was the use? I had tried 
One so-called cure after another without 
result. Over and over again my hopes 
had been aroused, but each time I had 
failed and as a result had become more 
despondent than ever. 


By H. L. HODGSON 


Illustrated by 


JOHN A. MAY 


“But this fellow insisted that the 
Bogue {Institute was entirely different. 
He told me his friend had also tried all 
kinds of reliefs without results, but that 
he had been absolutely cured in a few 
weeks by attending classes under Mr. 


ogue. 
“Well, a few days later I saw one of 








“T lost no time in pushing my way to Bill’s side” 


the Institute advertisements in a maga- 
zine. After reading it I sent for full 
information with the understanding that 
I was not obligating myself in any way. 

“In a few days I received all their de- 
scriptive literature and a catalog. I 
learned that Bogue Institute at Indian- 
apolis was a resident school with dor- 
mitories, classrooms and a regular sched- 
ule of work just the same as any other 
boarding school or college. 


“Another thing that interested me was 
the fact that the founder of the Insti- 
tute, Benjamin N. Bogue, had stuttered 
and stammered for twenty years and 
had first worked out this scientific cure 
for himself. Once cured of the trouble 
that had made his own life so miserable, 
he was too big-hearted to stop. So he 
decided to help others. Soon he had a 
large class and, spurred on by wonder- 
ful results, he started the Bogue Insti- 
tute and made the scientific cure of 
stammerers his life work. 

“The catalog showed pictures of the 
school and there were numerous letters 
written by graduates who had been 
cured. After carefully looking over the 
literature I became convinced that at 
least this was a more reasonable idea 
than any I had ever tried before. 


“With the books and literature, I also 
found a diagnosis blank. This was a 
regular diagnosis form, but very easy to 
fill out. On it I wrote all my symptoms 
and a general history of my particular 
case and sent it in. 


“A few days later I received a per- 
sonal letter from Mr. Bogue in which 
he completely and correctly diagnosed 
my case from the questions I had an- 
swered. He seemed to thoroughly under- 
stand my condition and once again I 
entertained hopes of being cured. 


_— I wrote and had my name placed 
on his registry list. I found the 
school to be always crowded. But then 
the courses were short and with the 
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cure and graduation of students new 
vacancies were occurring constantly. 


_ “In about two weeks after I had sent 
in my application I received a letter to 
report at the Institute on a certain day. 


“Then for once I mustered up nerve 
enough to go to the boss and ask for 
some time off. When I finally managed 
to make my request plain he was more 
than anxious to let me go. ‘Good luck 
to you,’ he said, ‘I hope you will be com- 
pletely cured.’ 

“Well, to make a long story short, six 
weeks after I enrolled under Mr. Bogue, 
I left his Institute absolutely cured of 
the affliction that had made so many 
years miserable for me. Not 
only was I able to talk 
without stuttering or stam- 
mering, but I had learned 
how to speak correctly. I 
had mastered the art of be- 
coming a_convincing 
speaker! Talking became 2 
pleasure instead of misery 
for me. 

“Best of all, my six weeks 
at Bogue Institute were 
really enjoyable. The Insti- 
tute is founded on the 
soundest of principles and 
Mr. Bogue is a big-hearted 
man _ who is deeply _inter- 
ested in his work and gives 
every student his individual 
attention. 

“After I returned to 
work, advancement came 
rapidly. At last I was able 
to cash in on the things I 
had learned about our busi- 
ness. I asked for a chance 
to go on the road. Luckily 
there happened to be a 
vacancy at that time. I 
was given the opportunity 
I had dreamed of so long 
and I have made good. My 
salary was raised twice in 
nine months, and three 
months ago I was made 
sales manager with head- 
quarters at the new plant 
here.” 


F YOU stutter or stammer, do what Bill 
Woods did. Benjamin N. Bogue, who 
cured himself and hundreds of other men 
and women, boys and girls, can cure you! 
The Bogue Institute was established a 
cuarter of a century ago. It is an old 
institution, founded on good sound prin- 
ciples and being run on honest, business- 
like methods. Results, under the Bogue 
method, are guaranteed. 

The average student has remained at 
Bogue from three to eight weeks. It 
is a resident school—not a mail order 
organization. The school surroundings 
are pleasant andcomfortable. The faculty 
is composed of experts in their line of 
endeavor. 

If you stammer or stutter, find out 
for yourself what the Bogue Institute 
can do for you. ; 

Without obligating yourself in any 
way fill out the coupon below. By re- 
turn mail you will receive full informa- 
tion regarding this sure, scientific cure 
for stammerers and stutterers. 

Or if you do not stutter, but know of 
someone who does, either see that this 
story of Bill Woods is called to his at- 
tention or send the Bogue Institute his 
name and address. Your name will not 
be mentioned in any way. And the 
Bogue Institute may be the means of 
opening up a whole new world for him. 





BENJAMIN N. BOGUE 
7526 Bogue Bide. 1147 N. Illinois St. 
Indianapolis, -Ind. 

Without obligation on my part, please 
send me full information regarding the 
Bogue Institute and the new scientific 
cure for stammerers and stutterers. 


Name 
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for seekers of 






















Beauty 


Elco Health Generators 
at last are ready for you! 
If you want more health 
—greater power to enjoy 
the pleasures and de- 
lights about you, or if 
more heauty is your de- 
sire—write! Ask for the 

9k on these inventions 
which has just been pre- 
pared. It will be sent to 
you without cost. It tells 
you how Elco Health 
Generators aid you in 
ear the lethargy and 
hopelessness of bad 
health and weakness be- 
hind forever. Re-vitalize 
yourself. Bring back en- 
ergy. Be wholly alive 
Write today! 


Write tor FREE Book. 
Sinn ee 
HectricHealth 
“7 Generators: 












a8 
# 


eoengie Visi tee, Vinee ° 

generate Viole y, Vibra- 

tion, Electricity and Ozone Free Trial 
' combined or separate 

They operate on the electric light in your home or on 

their own motive power at less than 50 cents per year. 

Elco Health Generators are positively the only in- 


struments which can give you in one outfit Elec- 


tricity, icine M ap at “a Ozone—the four 
curative e nD cou; We 
Get the Free Book NOW ! ay 





For All These: 








Mail Coupon 
for Free Book 


indstrom & Company annenens, 
30 West Lake St., Dept 13-62 Chicago 


lease me your free book, *“Health—Power— 
Beauty” and full information of your 10-day Free 
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Insulating Your House 
(Continued from page 156) 

Both men glanced at the falling mercury 

in the porch thermometer. 

“Getting colder all right,” said Gor- 
man, and he smiled as a whimsical idea 
struck him. “Don’t forget, old man, this 
very same insulation you're going to put 
in now. to keep the heat in, will help do 
just the opposite in the dog days next 
summer. Then you will be wondering 
why your bedrooms upstairs are so 
cool. 

“That’s the last thing I’m worrying 
about now,” laughed Marks, as he said 
good-bye. 

It occurred to Gorman later that he 
could have added a good many other 
suggestions about insulation—the extra 
resale value of a well insulated house; 
the use of insulation for improving 
garages, especially those made of sheet 
metal; the especial value of insulation on 
windy days when the cold is penetrating; 
the curious kinds of insulating materials 
that are manufactured, such as quilts 
made of eel grass, but he knew that any 
one who started thinking about the sub- 
ject soon would realize the urgency of 
improving as far as practicable the cold- 
and heat-resisting qualities of the walls 
and especially of the roof of his home. 


As in the case of other building ma- 
terials, it is desirable, if not essential, 
to purchase insulation through your 
local lumber dealer who, if not already 
supplied, will get one of the standard 
makes for you. If you wish to use a 
wallboard type of insulation in the 
attic, you will find instructions for its 
application in the first and second 
articles of the series now being pub- 
lished in the Home Workshop on “‘An 
Unfinished Attic’’ (September and 
October, 1925, issues), and in Part 5, 
which appeared last month. 





Saving the Leaves of a Wall 
Calendar for Reference 


EACH SHEET FOLDED ONC 








L 
7 YOU use the ordinary type of wall 
calendar in your home, office, or shop 
and have occasion to look up dates in 
months gone by, you will find the method 
illustrated above a convenient one for pre- 
serving the sheets. Instead of tearing 
each sheet off at the end of the month, 
fold it in two and turn it back against the 
cardboard backing. Fasten by means of a 
paper clip, which can be inserted through 
a slit in the cardboard.—F. W. H. 





One expedient for lessening the ravages 
of rust, which spoils so many tools kept 
in cellar workshops, is to place a large 
lump of unslaked lime in the bottom com- 
partment of the toolchest. The lump ab- 
sorbs much of the surplus moisture. It 
should be changed at least twice a year. 
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: What 
Caused It? 


Here is a remark. 
able picture of the 
greatest tornado 
that has swep; 
across the West in 
recent years; it's 
only one of the 
scores of extraor- 
dinary pictures in 
the Popular Science 
» Library. 


Do you know what causes the dramatic, 
disastrous freaks of nature—tornadoes, cloud- 
bursts, fog, and lightning? You should 
know. Do you know the probable reasons for 
the great Santa Barbara earthquake? You 
can know. Send for the free book, “‘The Won- 
derland We Live In.” Itis the key which will 
unlock for you a storehouse of the world’s 
strangest and most wonderful secrets. 


Science made thrilling 


for YOU 


in the wonderful new 
Popular Science Library 


“Science is thrilling for the scientist,’ said Garrett 
P. Serviss. ‘‘Let’s make it thrilling for everyone.” 
And so he edited a great library of sixteen volumes 
touching every scientific subject, each subject written 
by a recognized authority. Mr. Serviss himself is a 
renowned scientific writer, and the men he selected to 
help him have each won fame in their respective 
branches. Furthermore, they are men who have been 
able to tell about their subjects in a popular absorbing 
way. 

And now, to complete this great achievement, the 
work has been published by P. F. Collier & Son Com- 
pany, at a price so low that it is available to all. 
The Popular Science Library answers every possible 
question about science. It includes every scientific 
topic from the creation of the world to the marvels of 
modern invention. It tells in simple terms the fas- 
cinating story of the heavenly bodies—why there are 
“zones of silence’ in the atmosphere—what makes 
wind, dust, and smoke. 





Scientific fact—as gripping 
as a novel 


The Popular Science Library is a complete reference 
work, essential to every intelligent American house- 
hold. But its value goes far beyond this. Each book 
reads like a novel, telling with thrilling power the 
marvelous story of how man has tamed the elements 
and charted the infinite. ; 
Here you will find your favorite subject. authorita- 
tively and vividly discussed, and you will find new 
subjects that become more and more fascinating to 
you. Startling facts, useful facts, practical advice, 
food for thought, and interesting conversation. 


FREE WEE NSWERAN 


We, who have seen them, know that a eae ar a 
nothing can take the place of these =. 
books in your home. We do not ask . 
you to send one cent. We ask you 
only to let us send you, free, the valu- 
able and entertaining book, in itself 
a rich mine of facts. There is no ob- 
ligation whatever—the coupon will 
bring it. Don’t wait, send for your 
copy to-day. 













P. F. COLLIER & SON COMPANY 
250 Park Ave., New York City 


Without placing me under any obligation whatever, 
send me a copy of “The Wonderland We Live In. 
Also please advise how I may secure the Popular 
Science Library by small monthly payments. 


{ Mr. 


EO | Ue ae ee A ee SE eee 
| Miss 


MR leer e hs tists cee es es eae paseo a pe * aie 


The publishers cannot undertake to send the booklet free to 
children 
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RAD 


The World's Largest 
Exclusive Radio Mail Order 
House Will Send You This 
Wonderful Book FREE! 


cabinet of latest design with sloping Bakelite pane 


Transportation chargesextra. Shipping weight 25 lbs, 


This set with all Accessories, Including the 
with adjustable unit, 2-45 volt ““B” 4 


Heart of the 


\ famous American Bell Loud Speaker 
3” batteries, one guaranteed 100 Ampere Hour storage “A”? 
battery, cable for battery connection, 5-201A tubes, Aerial and ground 
equipment, and everything complete ready to set up and operate, 


d t 
Nothing else to buy. Price........ .. Bea Wrs le -oi6ib piare oremine Stina wr aiecs' ais aie 2 5975 


Transportation charges extra. Shipping weight 100 ibs. 


IQ 


Home x-% 


hed res ens 


64 illustrated pages containing thousands of bargains in radio sets, semi-finished sets 
and radio kits of all styles, sizes and approved circuits. 5-tube sets as low as $29.50. 
Beautiful models of the very latest designs and types. Elaborate console models with loud speakers 
built right in cabinets of genuine mahogany and walnut. All sets guaranteed. Coast to coast re- 
ceiving range. Also contains everything in radio supplies, including batteries, chargers, loud 
speakers, transformers, condensers, rheostats and any other p 
your set or building 2 new one. Guaranteed saving to you of 4 to 4. 


The Biggest S-Tube Value on the Market 


Positively the world’s greatest 5-tube radio bargain. Regular $75.00 value. Our large quantity 
production enables us to sell this set for only $29.50, fully built and wired in beautiful mahogany 
L I of Satin finish, handsomely etc 
graved as illustrated. Constructed of the finest low-loss condensers, coils 
andsockets. Bakelite baseboard panel and dials. Price for set onlye...... SZ 


arts you may want for improving 


50 


PAT ELEN TeR I 





159 





Save 3{ to 34. Sets on thi t 
Order Direct From This Pagel tects tig ice opts gata if you are not satisfi 


office money order or bank draft for full amount to insure safety. Refer to any bank or commercial agency regarding our reliability. 


ical examples of bargains throughout our catalog. Our guarantee pro- 
Write your order and pricesplainly. Send vost 















Console Radio with 
fi built-in loud speaker 
and adjustable unit. 
Has compartments for j 
egg a % aes yo 
es, battery charger, ra 
book of instructions, etc. 






This set with all accessories, which include 
am! 


an 

= pee Me ton Ninny ste, not ing else to b 

up and operating—every mi pie ise to bu 

d Transportation charges extra. Shipped by freight or express. will 


Columbia Grand §-Tube Console Set 


*57" 


Walnut 
Two 





Tr. rtation charges extra. Ehipped by freight or express. 
5 volt ““B” batteries, one guate 
100 ampere hour storage ‘‘A’’ battery, 5-201A tubes, multicolocord cable 
a d equipment, instructions for setting 





and base 


ceived foreign stations on 
quality. Low-loss straight J 
quality rheostats. Matched Columbia lon 
only three screws for attachin, 
wire andoperate. 7x30 panel. 
Requires following accessories to complete this set: 7x30 cabinet, 8-201A tubes for store 
age battery operacon or No. 199 tubes for dry cell operation, 100 Ampere hour storage 
*B” batteries, loud speaker, center tapped loop aerial. All these items 





'd. Comes Completely assem 
We have testimonials from thousands of builders of this set. Some have re- 
C assed in volume and tone 
ine frequency condensers, vernier dials, finest 

a weve transformers. Requires 
panel and baseboard and set is ready to 
rice of set only $43.75. 


oop aerial. Uns 


World’s Famous 8-tube Sever heterodyne. Fully mounted on panel 


in our catalog, at a tremendous saving. 


Our semi-finished sets come with all parts mounted on panel and baseboard ready for 
wiring. Do not fail to send for ourcatalog, Remember—we are the largest exclusive 
radio mail order dealers in the world and carry the best of everything in radio. We save 
e you 1-3 to 1-2 on everything in radio. Detailed descriptions appear in our catalog. 


led ready to«vire and operate. 








Semi-Finished 5-Tube Radio 


This special offer is astounding the radio world. Coast to 
coast reception on loud speaker. Low-loss condensers 
and sockets. Highest quality transformers. Bakelite rheostats. 
All wiring concealed under Bakelite baseboard. 7x18 panel 
—fits into any standard 7x18 cabinet. Complete instructions 

fr operating. Guaranteed saving to you of $50.00. 
Price of set all mounted, $18.75. Cabinet of same 
model as American Radynola pictured above $5.65 extra. 








Our tine is complete ie-] NEUTRODYNE 


Soca od meee 
: d . e oO come | 
Reinartz, Regenerative, fully’ assembled on the 
ing- Super-Hetero- fwith complete instruc- 
tie Reflex a pope na tions ready to wire 


latest circuits. Kits, sets 


acturers 


Strong $29.75 


man su 
sae Howard, Baldwi 
B les, Western Elec- 


COCKADAY 


3-tube Codoies kit) HETERODYNE 
se on "cae cal mplete parts for 


REMLER 8-TUBE 
SUPER 








tric, Columbiaandothes>; | ULTRA-AUDION 


ULTRADYNE 


Complete parts for 8-Jon. Wizard of radio. 
Tube Ultradyne receiv- {Fully assembled and 
er, without cabinet, Jready to wire, with 
complete with blue- finstructions 


print, instructions and 


diagrams 


$45.85 


$6.35 





Best 45 Kil 1 
: baseboard ready tole per Heterodyne 
Genuine Remler parts 
$15.85 | $49.50 
BROWNING | HARKNESS 
One-tube Ultra-Audi- DRAKE on ie L3 of 


loss parts 





$32.40 


4-tube complete low-§baseboard, ready to 





led on panel and 


wire, complete ine 
structions 


$16.95 





tr si 
our roo, cervine division. 159 N. Union Ave. 





Dept. 


aimee | RANDOLPH RADIO CORPORATION 
245 Chicago, Illinois 


~ OUR GUARANTEE 
Every article exactly as repree 
— Seach — 
re ing. mplete 

satisfaction cemented. 








© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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| Now onl: 
ust 4 slight turn of the dials and , 
with all Chicago local stations , 
broadcasting /get everywhere ontsid 











MIDWEST RADIO 
CORPORATION 
CINCINNAT 


STATION SELECTOR 
J 


Built like—iooks like—performs like a $200 set. 27 in. tong. 
we make to Users 


Get Amazing Offer siemitsenontnis CThe Powerful 


ites) Notice! °C 
Breret inn for heer 


15 7-09) (6) 


LS 


Miraco 
msn thusiasti 


* rn users so hi ape ing it ay 
GETS EM friends) e: led, up to dd bouts of costly 


new features, latest 
the- minute improveme 


refinements and 


such as you might 


nts 
expect to find onl: th newest este pertine at 
prices. So the Im tra 


much saeper prices. e 

6 for 1 is oven a better ect—a more beaut. 
ifal set—a more selective more erful 
set—incredible as this may sound! = for lese 
money than bef 


ever ore. 


COAST TO COAST RECEPTION VERIFIED BY USERS 


‘rom Ultra-5 


users everywi 


little for us tocdd. These 


fi 2 here leave 
are only a few of the many in our files and which we receive daily. Send 
additional i : 


ne ge for plenty of t 
iio -sounding claims convince you. 
CALIFORNIA THE FIRST NIGHT 
Received KFI Los Angeles, Cal. and 
Mexico City the first night, besides 
about twenty more on my Ultra-5. 

RayK... . Ea io. 
CANADA TO THE GULF AND 
COAST TO COAST 
I sure do like the Miraco Ultra-5, I 
got from CKY, Winnipeg, Canada, 
to WSMB, New Orleans, and from 
WGY, New York, to KF, Califor- 


nia, last night. Chas. M.D..... 
Seatonville, Ill. 

CUTS THROUGH THE LOCALS 
My Set certainly cuts through the 
locals. For a good well made set and 

ood workmanship it can’t be beat. 

_ know if there is anything on the 
air, my Miraco Ultra-5 will bring it 
in.J.H.A... , Pittsburg, Pa. 

PRAISES ITS CLEAR TONE 
Received the Ultra-5. It is worki 
fine and in fact is the clearest tone 
outfit I ever heard. I have gotten 40 
or more stations including KFI, Los 
Angeles, Calif. W.A.C....2.. 
Potwin, Kansas. 


CALIFORNIA HEARS CINCINNATI 
THE FIRST EVENING 
1 wish to thank you for your prompt- 
ness in shipping, and the perfect 
condition in which the Ultra-5 ar- 
rived. I have proven your promises 
to be absolutely truthful. The tone, 
volume, and distance are excellent. 
The first evening I enjoyed a con- 
cert from Cincinnati. E. E. BS... 
n Francisco, Cal. 


NEW YORK GETS "EM COAST 
TO COAST 


I have one of your Miraco Ultra-5 
radios and it’s working fine. I get 
all stations from coast to coast and 
would like to be one of your agents. 
Kendric, perstown, 


OUTPERFORMS ALL OTHER 
SETS IN HIS LOCALITY 
Taere is not a radio in thia neighbor- 
hood that can compare with the 
Miraco Ultra-6. J.H. ... Alden, 


owa. 
COAST TO COAST THE 
FIRST NIGHT 
The first night I had the Miraco Ul- 
tra-5 I got Santa Catalina Island on 
the Pacific Coast, also New York 
and last night Chicago. W. O. K. 
pon Ww Hot Springs, 


TENNESSEE HEARS CALIFORNIA 
Received my Ultra-5 O. K. Never 
saw a set packed so well. As to per- 
formance, it’s just simply wonder- 
ful. No trouble for me to get Los 
Angeles, California, and without 
any interference. Wonderful tone 
and easily operated. W. F.T. 
damsville, Tenn. 





proof, Let testimony of users instead of 


TUNES OUT POWERFUL NEARBY 
STATION AND GETS DISTANCE 
We are surely having fine luck with 

e We get everywhere with 
‘o stations broadcasting. 
ive about one mile from 

WGN, the Drake Hotel. It_has a 
wavelength of 370 meters and on all 
other sets around here they are not 
able to get out or get any other sta- 
ithout also hearing WGN. But 
Miraco 5 we don’t have any 

r -, Just a slight turn of the 

dials and it isn’t there. We can get 
outside any night better than our 
neighbors. Here are some outside 
stations we have heard in fournights 
on the sogespenicee- D, WORD, 
WCBD, WLIB, WS ew Or- 
leans), WSAI, WOC, WSM, WEAF 
(New York City), KFKX (Hastings, 
Neb.) OA enver), KF ° 
KDKA (Pittsburg), WHAS, WLW, 
WAFD, WLBL, WLR. Everyone 
that hears the Ultra-5 is in love with 
it and says it is so clear. Herman 
C..., Chicago, Illinois. 
PENNSYLVANIA HEARS 
CALIFORNIA TO CUBA 

Your Ultra-5 works splendid; from 
Los Angeles _to Cuba, everything 
came in fine. RoyH. ... . Roches- 
ter, Pa. 

SOLD IT THE DAY RECEIVED 

I received my Miraco Ultra-5 a few 
days ago and sold it the very same 
night. The buyer is very much 
pponeed. It sure works fine. Jacob 
- . « » Beulah, N. Dak. 
57 STATIONS IN FIRST 
FEW DAYS 
Our Ultra-5 arrived in fine shape. 
Had no trouble at all hooki it up. 
Set it up about 11:00A.M. and 
heard several stations. Including 
tonight we have gotten 57 stations 
without just trying to get new sta- 
tions for we listen to the different 
ie ee as_we get them. Claude 
- « « » Willow Lakes, S. D. 
1OWA HEARS MEXICO CITY 
We have given the Ultra-5 quite a 
thorough tryout and are very well 
pleased with its performance. 
Alongside of an expensive recéiver 
its performance on tone, volume 
and distance are more than we ex- 
pected. We pulled in KFI, Los An- 
eles, Cal., with many others the 
first evening and last night Mexico 
City came in clearly on the_loud- 
speaker. isW.H . , Green- 
ville, lowa. 
PRAISES ITS CLEARNESS 
I received my Ultra-5 in fine condi- 
tion and am very pleased with it. I 
really think that it is the best 
radio I have heard. Every- 
thing comes in 80 clear 
oad pian. Sydney C.M. 
. . Ft. Harrison, Mont. 


AS GOOD AS IT LOOKS] 
I received the Ultra-5 in fine shape. It is a beautiful 
piece of, fqrnitere and works just as good as it ks. 


rthurE.A... ., Greenock, Pa. 


YOU'LL WANT IT, TOO! ° 
The Miraco Ultra-5 you sent mois so satisfactory I would 


like the agency forit. Wm. E.C..., 


Torrington, Conn, 


HAS EXCEPTIONALLYIFINE- TONE 
My Ultra-5 works fine. My friend liked it 
very much and said it certainly is a good set 


and has an exceptionally fine tone. 


would 


like to sell your sets in my spare time. H,. 
M.S... ., Stuttgart, Ark. 


Po? MTRACO 


Guaranteed by tft Q Tested and Approved 
Y by Radio’ 


One of the Oldest y o’s 
Radio Builders Highest Authorities 
{ULTRA SELECTIVE FIVE TUBE SET IN MAHOGANY CABINET J 


You can either save or make a lot of money by sending coupon today for our Amaz- 
ing Special Offer. It will astonish you. Just say you’ll let your friends listen to 
the powerful new Miraco Ultra-5 in your home and we ship it to yon ON APPROVAL 
at the wholesale price—satisfaction unconditionally guaranteed. The wonderful selec- 
tivity, long distance range, clarity of tone, power and volume of this famous set— 
plus its beauty of appearance and splendid construction—will sell it to your friends. Big profits easy 
for you—accepting their orders. No salesmanship required—no agreement to sign. You can also buy 
accessories at wholesale from us, Even at its retail price this latest improved big beautiful 1926 model 
Miraco Ultra-5 is an astonishing bargain, in the opinion of radio authorities. Remember, too, that each 
Miraco comes completely built, thoroughly tested and fully guaranteed by the great Midwest Radio Cor- 
poration —one of America’s oldest, reliable and most successful makers of quality sets. Send coupon now. 


Compare its con- 
construction with 
highest priced sets Hill yy 
Note the neat, sturdy, \ | ‘| | 
WY 


Below— rear view of 
celebrated Ulitra-5 


high-class construction. 

All wiring concealed 

under genuine Formica 

base panel (A). Wir- » ~ _— } 2 ; i 
ing is flexible to pre- (mm pe a (4 A : 

vent broken or noisy : $ Th 
connections. Genuine § y St 
Formica panel (B)— 4 

handsomely gold- 2G ue 2 
etched on front. & 

Oscillations are 

easily controlled on all 

wave-lengths and “‘B”’ battery con- 

sumption is minimized while selectivity, distance range, 

clarity and volume are amazingly increased by the patented 

“‘Counter-Balancer’’ (C) and ‘‘Duoformer’’ ultra low loss inductance coils 

(D, E and F). Adjustment for different length aerials (G). Shielded transformers, of . 
celebrated make, amplify without distortion (H and I). Lowest dielectric loss type sockets—riveted into 

base panel, Low loss plate condensers—and other latest features of costliest sets. Literature describes fully--send for itl 


OtherMiracoLong DistanceSets 1558 


ace Rs! Remember you are dealing with a big, 

responsible corporation—one of the oldest 

for theney Sf and most successful in the industry, a 

co ropor ss. , concern which has grown to immense size 

Mirada! jon-Wit through the recommendations of satis- 

tion. ‘apopu! ‘ fied customers—when you buy a Miraco. 

wee rac® sets: Absolutely no risk on yourpart. All Miracosets work 

of ied with thee on storage or dry batteries, are easily connected, 

comazin Ae operated, andlogged. Approved by Radio’s Highest 
D ) z 
printed every 
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Special Offer! 


athorities, Unmatched values! Let testimony of 
users convince you. Send coupon for complete 
po literature and AMAZING SPECIAL OFFER! 


All the Proof you want is waiting for You! 


in state prove Miraco sets—at rock-bottom factory prices— [pagel 
gy sets costing Ub to three times A. — ne hae d ye literature, SPECIAL fel =e 
OFFER and plenty of g ny — a ving that COAST 


TION 
10 CORPORA 
WEST RAN Builders of Sets Cincinnati, Ohio 
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FS] This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


R. R. DONNELLEY & SONS CO., CHICAGO 








